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HARDENS RAILROAD GRADER. 



IHFBOVED BAILBOAD OBASEB. 

The accompanying engravings represent a novel device for 
expeditiously grading railroads. It is mainly intended for 
use on Western prairies and watersheds, and will, it is 
claimed, promote the construction and extension of railways 
by rendering the same less costly, thus aiding in the develop- 
ment of ref^ions now unopened to commerce. 

In using the invention, it is first necessary to lay a tempo- 
rary track over the designated line, to accommodate a loco- 
motive, one platform car, and a caboose, the latter serving 
as quarters for the workmen and also playing a part in the 
operation of the device, as will be described further on. The 
appearance of the grader at work is represented in Fig. 1, 
and in Pig. 3 are given details of two important portions. 
Two plows. A, respectively right and left handed, are se- 
cured to curved beams which are attached to sleeves moving 
on the front bar of the heavy rectangular iron frame. Said 
sleeves are connected to nuts which travel on horizontal 
screws, placed in bearings on the same bar. By operating 
this screw (the threads of which are in reverse directions) 
through the wheel, B, on the platform car — the shaft of said 
wheel being attached to the screw by a universal joint — the 
plows can be moved nearer together or further apart. Arms 
connected to the plow beams pass around the middle portion 
of the screw shaft and serve to steady the plows. Above and 
near the front portion of the frame is another shaft, C, also ro- 
tated in similar manner by a wheel on the platform car. Chains 
or cords attached to this shaft lead over a roller and are 
fastened to the plows. By this means, by revolving the shaft, 
C, in either direction, the plows may be raised or lowered to 
cut shallower or deeper furrows as desired. To the rear of 
the rectangular frame is attached another and smaller frame. 




in which works a large roller. In rear of the latter is a plat- 
form which is weighted heavily or lightly, as desired. This 
is all there is of the machine proper. 

The plows, of course, turn furrows in opposite directions, 
throwing the earth inwards, and making a bed of the neces- 
sary width. The loose soil is then leveled by the weighted 
roller. The grader is drawn by the locomotive, and upon the 
platform car other devices are arranged, the uses of which 
we shall next explain. D is a heavy bar, one part of which 
lies lengthwise of the deck of the car, and the other 
part, extending out at right angles, forms the point 
of attachment of the machine. Between the ends of 
arms a strong brace is fastened. The apparatus, which is 
represented as being operated by the workman on the car, is 
shown in detail in Pig. 3, and its use is to lift the whole 
grader out of action while traveling, or so that obstructions 
may be avoided. Formed upon the arm of the bar. D, which 
lies parallel to the axis of the car, is a crotch, E, Pig. 3, be- 
tween the arms of which the bar is rounded and the cylindri- 
cal portion is received in a bearing as shown. Said bearing 
is pivoted below so that it does not prevent lateral motion of 
the bar. Above the crotch a single arm extends upward, to 
each side of the summit of which are attached the ends of 
a chain, which passes over pulleys journaled in the two 
standards shown. Also attached to the chain is a nut, which 
travels on the screw shaft, F. ' It is evident that, when the 
latter is rotated by the hand wheel, the crotch arm serves as 
a lever to turn the bar in its bearing, and thus to raise and 
lower the forward portion of the machine. A device, H, 
Pig. 1, is used for equalizing the draft. As already stated, 
the direct arm of bar, D, is pivoted at the base of the bear- 
[Continued on page 338.] 



) 1877 SCIENTIFIC AMERICAN, INC. 



224 



Mdtntiiu %mtxxtm. 



[April 14, 1877. 




BSX.A.BJL,ISJIiliI> 1S45. 



MUNN & CO., Editors and Proprietors. 



PUBLISHED WEEKLY AT 
NO. 3*7 PARK ROW, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TElRinS FOK THE SCIENTIFIC AMERICAN. 

One copy, one year, postage included $3 20 

One copy, six months, postage included 1 60 

Cluba.— One extra copy of The Scienttpic American will be supplied 
gratis for every club of five subscribers at $3.20 each; additional copies at 
same proportionate rate. Postage prepaid. 

The Scientific American Supplement 
Is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly ; every number contains 16 octavojpages, with handsome 
cover uniform in size with Scientific American. Terms of subscription 
for SUi'PLRMKNT, *5 00 a year, postage paid, to subscribers. Single copies 
lOcents. Sold by all news dealers throughout the country. 

Combined Rates. -The Scikxtific Amkrican and Supplement 
will be sent for one year, postage free, on receipt of seven dollars. Both 
papers to one address or ditferent addresses, as desired. 

The safest way to remit is by draft, postal order, or registered letter. 

Address MUNN & CO., 37 Park Row, N. Y. 

fW Subscriptions received and single copies of either paper sold by all 
the news agents. 



VOL. XXXVI., No. 15. [New Series.] Thirty-second Year. 
NEW YORK., SATURDAY, APRIL 14, 1877. 



Contents. 

Illustrated articles are marked with an asterisk.) 



American manufactures 

Aniline black (38) 

Annealing steel (3S)) 

Answers to correspondents 

Anti-frietion metal, Belgian — 

Beavers in California 

Belts, making sand (20) 

Black surface on copper (28) 

Blinds, painting (30) 

Boats, propellers, etc. (6) 

Boiler, cast iron (2) 

Boiler tubes, fastening (11) 

Boiler tubes, stopping leaks* 

Breeze (47) 

Brickwork black, to color (50) 

Brickwork, coloring (17) 

I3ridge,t)ie Brooklyn, 

Bridge, tlie Niagara suspension. . 

Business and personal 

Casting zinc statues (42 ) 

Cast iron kettles (25) 

Cement, Portland 

Chemical experiment, dangerous 

Chicken houses, purifying 

Cistern, building a (16) 

Cistern difficulty, cement (9) 

Clothespins. 

Coal and coke (34) 

Connecting rod brasses* 

Correspondence, Washington . . . 

emotion seed oil 

Cradle attachment, bedstead*... . 

Cylinder, area of a (7) 

Dara, bursting of a reservoir 

Dyeing crimson (12) 

Element, is it a new 

Emery wheels (31) 

Engines, boilers for small (10, 14) . 

Engines, power of (3) 

Engines, reversing (19) 

Evergreens, uses of 

Explosion, electrical machine — 
Exposition, Paris, America at the 

Eyelids, granulated (31) 

Facts in nature 

Fire extinguisher, a new 

Fishes, when do they sleep (41). . . 

Florence, the city of, Italy 

Flower garden, a small 

Forgers, good 

Fountain on a spire 

Fret saw work patterns 

Friction of slide valves 

Frost plant of Russia 

Gas gauges, etc. (45) 

Grain sampler, new* 

Health of cities 

Heat and pressure (.5) 

Hydriodate of morphine 

Inventions patented in England. 
Iron, preventing corrosion on — 
Lathes, proportions of (23) 



Lathes, speed of (21) 

Lead desilverizi ig by zinc 

Liglit, a brilliant i'Si}} 

Liglit and color, properties of. . 
Macadamization, bituminous. . 
Make something, produce or, . 

Marsh, Professor, honors to 

Money, learn the value of 

Mortification and water. . 



Nerve excitements, propagation* 

New books and publications 

Niag.ira suspension bridge, the. . 

Observatory on Etna, an 

Organs, power for blowing (4) — 

Paint stains, removing (35) 

Patent decisions, recent 

Patents, American and foreign. . 

Patents, official list of 

Perfume bottle, new* 

Photograph retouching desk* — 

Photographs, microscopic 

Photo magic lantern slides 

Platinum plating 

Potassium xanthogenate 

Power for raising water (8) 

Printing plates, photo 

Prizes, chemical 

Pumping water (43) 

Railroad grader* 

Reward for a new invention 

Rinderpest, progress of 

Salmon's endurance, a 

Salt from butter (46) 

Sawdust in rough casting 

Saw, power for jig (44) 

Saws, gumming (27) 

Schoollif e and light 

Screw-cutting dies (24) 

Smithsonian Institution, the 

Snake at the Zoo, large 

Snakes catch fish, do 

Snow plow, a screw* 

Soap, making (33) 

Soda-carbonating process* 

Soldering wire to iron (26) 

Stains, smoke, on marble (49) 

Starch, brown (2il) 

Steel, hardening (22) 

Stump extractor (15) 

Sulphur in coal (48) 

Tempering mill picks (18) 

Titanium chloride for prisms. . . . 

Trap, improved sewer* 

Trees for profit, planting 

Varnishj coachmaker's 

Varnishing wood (40) 

Vulcanite (32) 

Watch wheels, polishing 

Water, pipes for raising (37) 

Wheel revolving on a wheel (1). .. 
Workshops, cheerless 



235 
233 
236 
224 
230 
230 
230 
230 
225 
227 
234 
225 
227 
235 
235 



TABLE OF CONTENTS OF 

THE SCIENTIFIC AUEBICAN SUPPLEMENT, 

350" o. &'7f 

For the Week ending April 14, 1877. 

I. MECHANICS AND ENGINEERING.— Large vs. Small Car Wheels, 

with 7 illustrations.— Pennsylvania Railway Carriage Bridge, Phila- 
delphia, 1 engraving. — Electrical Car Signal. — Comparative yield of 
Flour per Horse Power in the United States, England, France, Ger- 
many, and Hungary. 

The Paris Exposition of 1878 : Ground plan of the Main Building, 1 
engraving. Regulations for Exhibitors.- Sholl's Direct Acting Pneu- 
matic Or« Stamps, with 2 engraving *.— Performances of Steam Engines 
under different pressures of steam . — Interesting information about the 
Detroit Water Works. -Pearn & Co.'s New Pumping Engine, with 1 en- 

f:raving.— Pinfold's Brick Machine, with 1 engraving. — Mill for Soften- 
ng Middlings, 1 engraving. 
Steel Making by a New Process. 

II. TECHNOLOGY ETC.— Pipes for Gas and Other Purposes. 3 engravings. 
Best methods of packing the joints.— New Rotary Filter for large wafer 
and other works, 1 engraving.— Violet Light for Studios.— Simple 
mode of Enameling Photographic Prints.— Remarkable Example of 
Goldsmiths' Work.— Curious Explosion in a Water Tank.— New Mexico's 
vast Coal Fields. 

How to Build Cheap Boats, by Paddlefast. Drawings and De- 
scription for the construction of a Thirty-three Foot Sloop Yacht, Rig- 
ging, etc., with 9 illustrations.— Ice Boats on Land ; how to work them. 
—Design for Carved Buffet, 1 engraving. 
HI. CHEMISTRY, ETC .—Remarkable Oxidizing Action of Animal Char- 
coal, by William Thomsox, F.R.S.E,— On the Transport of Solid 
and Liquid Particles in Sewer Gases, by B. Prankland, F.R S.— Com- 
position of Petroleum, and the Proper Standard of Safety. 

IV. ELECTRICITY, LIGHT, HEAT, ETC .—Apparatus for Illustrating the 
Interference of Waves.— Arrangement for determining the Vapor Ten- 
sion of Water, by Professor Guthrie.— Polarization of Heat Rays. 
—New plan for Holtz Electrical Machine.— Theory of the BunsenLamp. 
— Novel experiment with the Singing Flame. 

On the Minute Measurements of Modern Science, by Alfred M. 
Maver.— Article VI : The Application of the Compound Microscope 
to Measurements of Minute Length, with 2 engravings . 

The Electrical Conductivity of Water.— Compressibility of Air and 
Gases.— Dr. Crooke's recent Radiometer experiments.— Specific Heat of 
Boron.— Practical information for Telegraphers, on Magnets, Magnet- 
ism, etc. by Mr. Springkr, of the Western Union Telegraph Company. 
—The Electrical Shunt, by W. H. Preece. An interesting and useful 
paper.— Electro-Magnetic Induction.— Induced Currents. — Maximum 
and Minimum Effects of Electro-Magnets.— Static and Dynamic Induc- 
tion.— An Electrical Clock Setter.— Electrical Phenomenon at Sea. — 
Production of Rain by Human Agency. 

V. ASTRONOMY.— Meeting of the Royal Astronomical Society. Theory 
of the Horizontal Photoheliograph . Discussion on the bright ring of 
light around Venus. With 2 figures. Observatory on Etna. CJeneral 
statement and interesting observations made thereat, by Professor 
Tacchini. 

VI. NATURAL HISTORY.- The Portu.guese Man-of-War.— Microscopic 
Insects in the Skin.— Spider Lines.— On tne Eyes of Worms.— Appear- 
ance of Snow Fleas.— The ago of the Rocky Mountains in Colorado.— 
New staining fluid.- Cleansing Diatoms with Glycerin.- Microscopic 
Examination of the Walls of Hospitals.— Examination of Volcanic 
Dust, by Professor Nordenskiold. 

VII. MEDICINE, HYGIENE, ETC.— School Life and its Influence on 
Sight, by GfiORGE Reulin'G, M.D., Surgeon In charge of the Maryland 
Eye and Ear Institute, Baltimore. A valuable and important paper, 
showing the general formation of the human eye ; the causes of 
myopia or near-sightedness among school children : directions for pre- 
vention of the disease ; the use of glasses ; care and preservation of the 
eyes, etc. 

Dr. L. A. Sayre's method for the Safe Administration of Chloroform. 
— Croton Chloral for Whooping Cough. — Microscopical Researches on 
the Hair, by Professor Vox Bbneb.— Cure for Sea Sickness, by T. 

HKINNEK, M.D. 



THE PBOPEBTIES OF LIGHT AND COLOB. 

The idea that anything can be added to light by passing it 
through colored transparent substances, or by reflecting it 
from colored surfaces, is utterly erroneous, and proceeds 
simply from ignorance of the nature of light. It has been 
proved by Isaac Newton, and since his time by innumer- 
able experiments of various kinds, that pure white light, 
such as comes from the sun to us, contains all the colors, as 
well as heat and chemical activity, and that they may be 
separated, or the light analyzed, by simply passing it through 
a prism of a transparent substance. The possibility of such 
a separation has been understood only since the adoption of 
the vibratory theory, which also explains the nature of the 
caloric, luminous, colored, and chemical rays. According 
to this theory, the vibrations, when at comparatively low 
velocity, manifest themselves as heat only; when the vibra- 
tions are rapid enough to produce four hundred and fifty 
billion waves per second, they become visible as red light. 
Five hundred billions produce the sensation of orange, five 
hundred and fifty billions that of yellow, and so on through 
green, blue, and violet, the latter resulting from eight hun- 
dred and fifty billions of vibrations per second. Vibrations 
still more rapid are invisible to the human eye, but their 
existence is demon.strated by their chemical action, in the 
same way as the invisible vibrations below four hundred and 
fifty billions per second manifest themselves as heat only. 

Densely transparent media retard the light, and this retard- 
ation will affect the rapid vibrations more than those of 
slower velocity ; and under certain circumstances such media 
will cause light to be deflected from its course in such a way 
that the most rapid vibrations will be most deflected and the 
slowest least. This is the principle of refraction, by which 
light can be separated into its caloric, chemical, and lumi- 
nous rays of different colors. The refraction of light, permit- 
ting the examination of the colors into which it has been 
split up, is the fundamental principle of the spectroscope, 
by which the nature of various luminous and illuminated 
substances can be determined. 

The apparent colors of objects are caused by their reflect- 
ing rays of vibrations of certain velocities, and neither re- 
flecting nor absorbing others; and the hues of transparent 
colored objects are similarly produced. They pass only 
certain rays, and absorb the others; and the reflected or 
transmitted color is then called the color of the object. In 
order to perceive such a hue, it is essential that the light by 
which it is illuminated contains that color; and this is di- 
rectly demonstrable by illuminating objects with light of 
one color, when objects of all other colors will appear black 
or gray. Such a light can, for instance, be produced by 
burning alcohol in which common salt has been mixed ; this 
produces a pure yellow flame, and objects of whatever color, 
when seen by daylight, if illuminated by such a flame, will 
only show this color. Human faces, for instance, have in 
this light a ghastly, death-like appearance. 

An ordinary gas, lamp, or candle light is not a pure 
white, being deficient in blue rays, and has an excess of red, 
orange, and yellow ; a white object cannot, by such a light, 
be distinguished from a yellow one; light blue cannot be 
distinguished from green, and dark blue looks almost black. 

In regard to the nature of colored objects, whether painted 
or dyed, and of transparent media, such as colored glass or 
liquid solutions, the analysis of their colors by means of the 
spectroscope shows that what we call simple colors are in 
most cases complex. Only those colors are pure and simple 
which we obtain by the prismatic refraction, namely, the 
spectroscopic colors. The blue cobalt glass, for instance, 
which is now called mazarin glass, is proved by the spectro- 
scope not to owe its violet shade to the very refrangible and 
chemically active violet rays at the extreme end of the pris- 
matic Epectrum; but on the contrary, this part of the spec- 
trum is totally absent from light passed through blue glass. 
The special shade of the mazarin glass is caused by the fact 
that its blue is tempered by a considerable quantity of the 
less refrangible red rays at the other or caloric extremity of 
the spectrum, and even with a trace of orange. Its blue is, 
therefore, of less chemical activity than the prismatic blue, 
and of course in all its functions, such as heat, chemical ac- 
tion, etc., is far below the original unchanged solar light. 

We have gone into the details of these rather elementary 
matters for the purpose of exposing the ignorance of those 
who ascribe to the glass a special chemical or curative in- 
fluence. Some photographers have used blue glass long ago, 
in order to moderate the intensity of the light for the eyes 
of the sitter, without robbing it of too much of its chemical 
activity; and those photographers who possess common 
sense or experience know that, far from adding to the effect 
of the light, the blue glass is an impediment, and the neces- 
sary time of exposure is rather extended by its use than 
otherwise. It is strange that such errors can prevail for 
years, when a simple experiment can settle the matter. All 
that is necessary is to photograph the solar spectrum, to do 
the same with a surface painted with a number of various 
colored pigments, and also to expose a sensitized surface 
under a series of colored strips of glass. The writer of this 
article did this more than thirty ago by the Daguerrean pro- 
cess, and satisfied himself about the following points: 1. The 
chemical effect of the prismatic spectrum extends, for iodide 
of silver, from beyond the violet to the blue. 2. When bro- 
mine is used in connection with the iodine, it extends to 
within the green, while the yellow and red rays appear to 
have no effect on silver compounds, but may possess it for 
other substances. 3. In photqgraphing pigments there is 
[ the utmost diversity in the results, according to the nature 



of the pigment: much greater than the differences in shade 
would lead us to expect. As a general thing, the pure reds, 
orange, and yellow, such as are produced by vermilion and 
chromates of lead, are photographically inert, and give 
blacks. The blues are the most active, most of all being be- 
ing ultramarine, next the violet lakes. But even the red car- 
mine takes well, as it has a violet shade; but among the 
blues, those bordering on green take least, and hence foliage 
tends to give dark effects, which are only slightly corrected 
by using bromine. 4. In using as negatives strips of colored 
glass to print in sunlight, much depends on the shade and 
intensity of the color. In general, the chemical effect fol- 
lows the prismatic series from red to blue; but the most ef- 
fective blue glass is always found to be far inferior to the 
sunlight alone, pure and simple. And this fact is sufficient 
to settle the question about the special virtues claimed for 
blue glass : it cannot possibly have any not already possessed 
by sunlight. However, if people are induced by its pre- 
tended curative properties to take sun baths, which they other- 
wise might neglect, they may be often benefited by the sa- 
lubrious influence of the radiation of the mighty orb, an in- 
fluence which cannot sufficiently be appreciated; but the 
blue glass would probably get the credit which exclusively 
belongs to glorious old Sol. 

THE AMEBIUAN EXHIBIT AT THE COUINQ PABIS 
EXPOSITION. 

Thirteen months now remain between the present time and 
the opening day of the French International Exposition. 
We believe that our manufacturers, from their experience at 
the Centennial, and at previous world's fairs, fully appreci- 
ate the value of these exhibitions as advertising mediums ; 
and therefore it is unnecessary for us to dwell upon their ad- 
vantages in that direction. The prominent consideration 
now relates to speedy preparations of exhibits; and as the in 
tervening time is short, and a large amount of work must 
needs be done, those who propose to contribute should real- 
ize the fact that there is no time for delay. Our people have 
a proclivity for leaving things to the last moment, and then 
doing prodigies of execution. While perhaps many individ- 
ual displays are thus produced, fully as good as they might 
have been had more time been taken to their elaboration, 
still, collectively, a nation's exhibit organized in a hurry is 
apt to be but a poor show. The American display at Vienna 
is an example directly in point; and it is certainly to be 
hoped that the country will not be misrepresented in Paris 
after a similar fashion. The matter is one which appeals to 
every manufacturer or inventor who intends to exhibit, and 
to him individually. It relates to work which every exhib- 
itor should see to himself, and not wait in the expectation 
that the government is going to boost him into the show by 
paying for his transportation, or otherwise misdevoting the 
people's money to his benefit. 

There is much being said about the necessity of a large ap- 
propriation from Congress, and the organization of a cum- 
brous body of officials to secure a suitable exhibit from this 
country. We need neither. The gentlemen who prepared 
their display at our Centennial can do it again, and need no 
official help. Our diplomatic officers in Paris should be able 
to look after the interests of American exhibitors there; and 
the organization of the national contribution, so far as it 
may be found conducive to timely despatch and compliance 
with the regulations of the Exposition officials, may be done 
on this side of the ocean. There is no need of any appro- 
priation, save the small sum requisite for the purposes above 
specified. It is an agreeable assumption, doubtless, that our 
manufacturers are actuated by high patriotic motives in 
sending their productions across the Atlantic, and that con- 
sequently such self-abnegation should be fostered and re- 
warded. But, unfortunately, such is wide of the fact. 
Those who contribute do so because they believe that, di- 
rectly or indirectly, they are going to gain by it ; and there- 
fore, if the people are to pay under such conditions, it is just 
as sensible for Congress to pass a bill for the liquidation of 
the expenses incurred by manufacturers for advertising in 
this journal, or in any of the other mediums which they se- 
lect for informing the public as to their business. The mis- 
take — too commonly made — is that, because foreign govern- 
ments appropriate large sums and appoint commissions 
headed by high dignitaries, this country must follow their 
example. The distinction is ignored that, in the old world, 
the paternal government acts for the people, and that the 
government orders that such a display be gathered, and pays 
for it all of its own motion. Here the people are the rulers; 
and if any display is made, it is done by the people for their 
own benefit. It is for the people to say what part they will 
take in the Exposition, and to act thereon ; and therefore for 
our contemporaries to spur the government on in the mat- 
ter, as if the people's servants were absolutely in control of 
the people's actions, is both contrary to the spirit of our in- 
stitutions and radically absurd. 

It is urged that, because France made a good show at our 
Centennial, international comity requires that we should 
make as fine a display at her Exposition. Let those who hold 
this view, then, see that such an exhibit as they will be proud 
of is made, and let them pay for it. If money is necessary 
to help inventors who have not the means to forward their 
productions — and that is the least objectionable use to which 
pecuniary assistance can be devoted — let it be raised by pop- 
ular subscription. A display thus prepared will be more 
truly representative than any other which could te gathered; 
and every subscriber will have a direct personal interest in 
its excellence. 
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ADJUSTING CONNECTING BOD BBASSES. 

P. D. H. says: "I inclose you a drawing of the connect- 
ing rod end, to connect with the crank pin on a tugboat en- 
gine. In trying to adjust the brasses, I drive the key hard 
in, then mark it, and draw it back about an inch. The idea 
of leaving the brasses apart is that, in case of heating and 
wearing, the lost molion may be taken up. I have asked many 
engineers as to the advisability of keeping the brasses butted 
and the key driven tight, but I receive no answer." 

This is one of those minor details of mechanical construc- 
tion in which there is much difference in practice, and which 
is of considerable importance. The cause of the trouble in 
our correspondent's case is easily perceived on referring to 
his drawing ; for the key has a taper of only ^ inch to the 




foot, and therefore would of its own weight alone place suf- 
ficient pressure upon the brasses to cause them to heat and 
abrade. In many cases, however, it is a difficult matter to 
adjust brasses that have the joints left open, for the follow- 
ing reasons : If the flanges of the brasses do not quite fit the 
length of the journal, as is very commonly the case, it is 
customary to tighten the key until the rod end can j ust be 
moved by hand so as to force the brass flanges against, first 
one, and then the other, end of the journal. This is an ap- 
proximate adjustment; and if the journal heats at all, the 
key is slacked back a trifle: wheieas if it pounds, the key is 
set up a little. As a matter of fact, then, nsthing is actually 
known of the precise fit of the brass to the journal; and 
while looseness may be detected by the pounding, the brass 
may be tight enough to cause undue wear without very sen- 
sibly heating the journal, especially if the latter is freely 
lubricated. If, however, the brasses fit the length of the 
journal, and do not butt, as it is called, when the joint faces 
of the brasses meet it is usual to drive the key in till the 
brasses bind the journal, and to then slack the key back to 
the necessary amount. What that amount should be cannot 
be stated, because it varies with the taper of the key and the 
force with which it is driven home. As a result, then, the 
operation is left to the judgment, or, in other words, to guess- 
work, of men, many of whom are not well experienced in 
the operation ; while under any circumstances the actual fit 
is not positively known. A plan not infrequently adopted is 
to insert a piece of lead wire of small diameter. After in- 
serting it between the brasses, the key is driven tightly home; 
then the key is slacked back until the lead wire is just freed. 
It is estimated that the adjustment will then be correct ; there 
is no actual certainty of the fit, however, even in this case. 

If it be desired to insure a perfect fit, the brasses must be 
made to butt or meet together when the key is driven home; 
and in this case the brasses may be adjusted in position in 
the rod and upon the journal, with the other end of the rod 
free, so that it can be moved; and the fit can then be felt by 
moving the rod. If the rod is a heavy one, the brasses may 
be placed in the strap and tried in connection with the rod, 
as explained, so as to ascertain if the rod leads true to the 
other journal ; then the fitting may be done with a half round 
file and scraper, and the brasses tried in the strap independ- 
ently of the rod. The adjustment being nearly completed, 
the rod should again be applied to assure that it leads true to 
make any necessary alteration during the finishing of the ad 
justment. The journal having a faint coat of red marking, 
the brasses must be fitted until the fit can scarcely, if at all, 
be felt when the key is driven lightly home. The key 
should be marked with a line to show how far it was driven 
in during the adjustment; so that, in putting the work to- 
gether, it may be driven in to the same distance. By this 
method, any number of tearings may be fitted, with the cer- 
tainty that neither heating nor undue wear will take place ; 
and if the bearings are properly proportioned to the duty, 
and if the metal of which they are composed is of suitable 
quality, the bearings may, if kept properly lubricated, be 
left to take care of themselves, even when quite new. 

A compromise between these two methods is to put a strip 
of sheet brass between the brasses, and to file it down as the 



brasses wear; and this is most desirable for brasses the posi- 
tion of which is such that it entails much labor to take them 
out to let them come together. The wear on brasses butted 
together is not, as a rule, more than one half as great as upon 
those left open. In English and in a majority of American 
locomotives, and in small stationary engines, the brasses are 
made a butt joint; and in English shops, in all engines 
and machines, open brass joints are interdicted unless the 
position renders it difficult to take them out for adjustment. 

< I » I » 

THE ENGINEEBS' EXAMINATION OF THE NIAGABA 
SUSPENSION BBIDGE. 

The suspension bridge over the Niagara river was con- 
structed by John A. Roebling in 1855. It has a span of 831 
feet, and a deflection of 59 feet; 14,560 wires are employed 
in the cables, the ultimate strength of which is 13,000 tons. 
Since its completion, in the year above mentioned, the bridge 
has been subjected to the almost constant strain of heavy 
railroad trains ; and thus for a period of 33 years it has un- 
dergone a trial of the greatest severity. Quite recently, it 
was deemed advisable to overhaul the structure thoroughly 
in order to determine whether any repairs were required, or 
whether the jarring or straining to which the wires had been 
submitted had — as some theorists believed possible — impaired 
the quality or tenacity of the iron. Accordingly the bridge 
was closed to travel ; and to Colonel William H. Paine, As- 
sistant Engineer of the East River bridge, was assigned the 
duty of critically inspecting the structure. We are indebted 
to Colonel Paine for an account of his investigations, which 
have resulted in his conclusion that the safety of the bridge 
is in nowise lessened. The detailed report of the engineer 
will be looked for with great interest, as it will undoubtedly 
add much to our knowledge relative to the durability and 
strength of the suspension system of bridge building. 

The anchorage cables were imbedded in masonry and ce- 
ment, which it was necessary to remove in order to admit of 
theii examination: a task of no small difficulty, as the mason- 
ry was like solid rock. It was found that out of the 14,560 
wires less than a dozen were seriously corroded, and these 
were in the first anchorage. The metal on the other wires 
showed the original grain with distinctness. Not content, 
however, with this highly favorable appearance. Colonel 
Paine proceeded to experiment upon the wire, in order to 
discover whether the means provided to allow of its expan- 
sion and contraction — namely, the placing of the bed plates 
which receive the cables on top of the towers, on rollers — 
had been sufficient to prevent the longitudinal stress upon 
the filaments destroying their elastic quality. An apparatus 
was used capable of marking a stretch to -nj^ yj of an inch ; 
and this being adjusted, a heavy freight train was moved 
upon the bridge. The elongation of the wire was found to 
be very nearly equal to that which the formula, used by en- 
gineers for ascertaining such results, showed the stretch of a 
perfect cable, similarly made, should be under like strain: 
so that not only had twenty-two years' service not resulted in 
any corrosion of the wire, but the elasticity of the same under 
the enormous strains had not been impaired. 

In the second experiment, a single wire from one of the main 
cables was tested. A strand of 530 wires was selected, and the 
binding removed, so that every wire was perfectly free. 
Three wires were then chosen, and across them a knife mark 
was made. The middle wire of the three was cut at the 
mark ; and on testing it by the delicate instrument above 
noted, it was found to have contracted to within a small 
fraction of what it should have reached when relieved from 
its portion of the weight of the bridge. In experiment No. 3, a 
single wire was detached and weighted until it broke. The 
object here was to see whether the nature of the metal had 
been altered; for if the iron had become granular and had 
lost its cohesiveness, the fracture would be a straight one, 
similar to that of cast iron. On the contrary, the wire, when 
subjected to the stress, extended until its diameter was re- 
duced fifty per cent before it broke. 

A cable guy was next selected and made to sustain a dead 
weight. The construction estimate places the maximum 
burden which that guy would ever be required to bear at 15 
tons. The guy parted at 53 tons. To show how perfectly 
the wire had retained its original characteristics. Colonel 
Paine, having observed that the wire, on being removed from 
the cable, tended to coil in a circle of about 5 feet in diame- 
ter, sent to the person who had originally prepared the wire 
for its place for information as to the size of its former coil. 
He learned that it had been wound on a drum 8 feet in di- 
ameter, and that it had been subjected to a straightening 
process which took about half the curve out of it. Certainly 
no more remarkable proof could be adduced to show that 
the spring of the wire had in no respect been overcome. 

Although the bridge has thus been shown to be thoroughly 
safe, and to have wonderfully withstood wear, still more 
elaborate examinations are to be made, and the structure will 
not be open to traflic until these are completed. We shall 
publish further extracts from the complete reports of the en- 
gineers either in these columns or in those of the Supple- 
ment at as early a date as possible. 

* < > I » 

SINGULAB EXPLOSION OF AN ELECTRICAL KACHINE. 

Professor A. E. Haynes, of Hillsdale College, Mich., 
sends us the following account of the explosion, 30th ult., 
of an electrical machine: 

"While our Holtz electric machine was being used it 
suddenly exploded, blowing the fixed and revolving plates 
into thousands of pieces. It was in fine order, was working 
nicely at the time, with a student on the insulating stool. 



while the revolving plate was being turned quite slowly. 
Did you ever hear of a similar occurrence? 

" During the evening of the same day, we had very much 
thunder and lightning, quite a rare occurrence when the snow 
is so deep, some 18 inches. The machine fseemed to gather 
itself for an instant before the explosion, as does the battery 
of jars, sometimes charged by it. The report was as loud as 
several rifles. Please give your opinion of the explosion." 

Remarks: The cause of this explosion was, probably, the 
imperfect annealing of the glass, producing unequal strains, 
the stronger of these strains, assisted by vibratory impulse, at 
last overcame the cohesion of the plate, and it burst into 
fragments. Such examples are not infrequent. Last year 
we gave an account of the sudden shivering at Troy, N. Y., 
of a sheet of plate glass, eight feet square, from this cause. 
The glass was leaning against the side of a building at the 
time, when it suddenly exploded with a loud noise, breaking 
into a thousand pieces. One of the fragments struck a work- 
man in the leg, and inflicted a serious wound. 

Professor Hagenback has suggested that when plates and 
other glass objects are examined by polarized light, they will 
exhibit the prismatic colors if under the influence of unequal 
strains; and in this way defective glasses may be readily de- 
tected. 

^ <t> » 

THE GBEAT SUSPENSION BBIDGE BETWEEN NEW 
YOBK AND BBOOELYN. 

The work of arranging, testing, and preparing for the 
laying the wires of the main cables is steadily progressing, 
and is watched with much attention by engineers and others 
interested in this remarkable work. As a matter for conve- 
nient reference, we subjoin the following epitome of prin- 
cipal facts and dimensions: 

Construction commenced January 3, 1870. 

Length of river span, 1,595 feet 6 inches. 

Length of each land span, 930 feet (1,860 feet). 

Length of Brooklyn approach, 971 feet. 

Length of New York approach, 1,563 feet 6 inches. 

Total length of bridge, 5,989 feet. 

Width of bridge, 85 feet. 

Number of cables, 4. 

Diameter of each cable, 15^ inches. 

Each cable consists of 6,300 parallel (not twisted) steel 
wires. No. 7 gauge, closely wrapped to a solid cylinder. 

Ultimate strength of each cable, 11,300 tons. 

Depth of tower foundation below high water, Brooklyn, 
45 feet. 

Depth of tower foundation below high water. New York, 
78 feet. 

Size of towers at high water line, 140 x 59 feet. 

Size of towers at roof course, 136 x 53 feet. 

Total height of towers above high water, 377 feet. 

Clear height of bridge in center of river span above high 
water, at 50° Fah., 135 feet. 

Height of floor at towers above high water, 119 feet 3 
inches. 

Grade of roadway, 3J feet in 100 feet. 

Size of anchorages at base, 139 x 119 feet. 

Si;',e of anchorages at top, 117 x 104 feet. 

Weight of each anchor-plate, 33 tons. 

Estimated total cost of bridge, exclusive of land acquisi- 
tion, $9,000,000. 

Estimated cost of land, say, $3,500,000. 

Total estimated cost, $13,500,000. 

♦ < • > ♦i — — 

mortification and 'Water.. 

Professor J. M. Merrick, writing to the American Chemist, 
says: " In Hoffman's Manual, and doubtless in many other 
chemistries, directions are given for exhibiting the decom- 
position of water by sodium, the hydrogen gas being collected 
in a tall, narrow jar by pushing pellets of sodium under its 
mouth with a wire gauze spoon, etc. In both cases I used 
very small bits of sodium. Having blown an expensive glass 
tube to fragments in my own laboratory by this process, 
and having, in the presence of a large class, blown into 
minute atoms, with a noise like thunder, a large tube and 
porcelain cistern, covering myself with mortification and 
water, and cutting gashes in my hand, I venture to suggest 
that possibly there is a risk in this experiment, as laid down 
in the books." 

You are right. Professor. There is certainly a " possibility 
of risk;" indeed, we are willing to go further, and say that 
there is absolute danger. Lucky that your eyes escaped in- 
jury. Such experiments should be banished from the lec- 
ture room. 



Scbool Ijlfe and Its Influence on Lilgbt. 

Under this title. Professor George Reuling, M.D., surgeon 
in charge of the Maryland Eye and Ear Institute, Baltimore, 
contributes to the current issue of the Scientific American 
Supplement a large amount of valuable practical informa- 
tion concerning the human eye. He explains its general con- 
struction, the operatiori of controlling its muscles; points 
out how school children become near-sighted; shows the 
proper remedies; and gives many particulars concerning the 
uses and care of the eyes that ought to be read and remem- 
bered by everybody. 



< ( » I > 



Bursting of a Reservoir Dam. 

Recent heavy rains in New England resulted in the break- 
ing down of the dam of a reservoir at Staffordville, Conn. 
A body of water covering over 400 acres was freed, and 
rushed through the valley, overthrowing smaller dams in its 
path and devastating a portion of the valley of StafiEord 
Springs. The flood moved slowly, so that time was afforded 
to people to get out of the way, but the loss of property was 
great, amounting, it is estimated, to over $350,000. 



< I » > » 



Belgian anti-friction metal is composed of copper 30, tin 
4, antimony J, lead J parts. Mix all the other ingredients 
before adding the copper. 
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A SCKEW SNOW PLOW. 

Mr. Robert G. Little, of Halifax, Nova Scotia, is the in- 
ventor of the novel snow plow herewith illustrated, which 
was patented through the Scientific American Patent Agen- 
cy, January 30, 1877. The new feature is the screw fan. A, 
projecting in advance of the plow on a horizontal shaft, 
which assists in throwing the snow ofiE at and back along the 
sides of the plow. On each 
side of the plow there are 
fans, D, to receive the snow 
from the front and project it 
off at the sides, said fans being 
turned by a shaft arranged 
transversely of the machine. 
The side fan shaft is geared 
by countershafts with the 
front axle of the plow. If 
preferred, an engine may be 
mounted in the cabin of the 
plow specially for driving the 
fans, steam being furnished 
to it from the boiler. K and 
L are cutters attached to the 
plow for cutting the snow when packed hard. 



examine the snake as to these two points. Having been shut 
up for several months without food, and in the dark, the 
anaconda was not in a good temper. When the lid was 
opened Mr. Bartlett caught him tight round the neck with 
both hands; it was not necessary to open the mouth, as the 
savage snake did that soon enough of himself, in true anger. 
A moment's inspection showed he had no disease of the 




FHOTOGBAPHEB'S BETOUCHING DESK. 

This is a desk for artists' use, which enables the retoucher 
to see perfectly his work, get at it with ease and facility, and 
continue working with precision and comfort, and it must 
materially tend to excellence in result. It is the invention of 
Messrs. Burrows & Colton, and is manifestly the outcome of 
experience, the invention of one who has felt what was 
wanted. The engraving will give an idea of the general ar- 
rangement. 

The retoucher may as easily sit upright to the work as in 
a leaning, round-shoulder-inducing position. The base con- 
tains a drawer for holding loose portions of the desk, pen- 
cils, etc., and is provided with a pencil sharpener in a handy 
position. The desk proper can be placed at any suitable 
angle. It is provided with a circular revolving inner frame, 
with clamping screws, sliding in a groove to permit them to 
hold firmly negatives of various sizes. Behind a central 
aperture in this revolving table or stage is an attachment on 
the principle of a series of revolving diaphragms, containing 
three apertures, any one of which can, on revolving the disk 
in which they are contained, be brought immediately behind 
the aperture in the desk, over which the negative rests dur- 
ing retouching. This affords facility for modifying the 
lighting through the negative. In this revolving disk, in 
each of the three apertures, is a different kind of glass — one 
plain, clear glass, one fine ground glass, and one opal glass. 
This arrangement enables the manipulator to judge with ac- 




curacy as to the effect of his work on the negative, and 
guides him in modifying the amount or style of the work he 
is applying. Placed underneath the desk is a concave sil- 
vered reflector, for throwing up a satisfactory light on the 
negative; this is of great value, either for daylight or artifi- 
cial light. As the circular table or stage in the desk readily 
revolves, the artist is enabled to bring the negative in a mo- 
ment into a satisfactory position for working on. By no 
means the least important adjunct to this desk, says the 
British Journal of Photography, is the magnifying gla?s, at- 
tached to a steady, movable arm of brass, with adjustment 
to place it in any position and at any focus to suit the artist. 
The importance of steadiness in the position of the magnifier 
cannot be over-estimated in saving the eyes of the workman. 



A Iiaree Snake at tbe Zoo. 

That enthusiastic naturalist and writer, Frank Buckland, 
describes (in Land and Water) the recent arrival in London 
of an anaconda from South America. He says: 

" This immense snake is now safely housed in the snake 
house in the Zoological Gardens, under the parental care of 
Holland, who has for many years so ably managed the 
snakes, poisonous and non-poisonous. Our visitor arrived 
at Liverpool in a large box. Intelligence was given to Mr. 
Bartlett, who proceeded to Liverpool to inspect him, a 
matter of considerable difficulty. It will not do to buy an 
expensive snake of this kind without a warranty. Snakes 
are very liable to canker in the mouth. The gums get swollen 
and flabby, and completely conceal the teeth, so that the beast 
cannot feed. Again, if snakes are injured in the capture, 
they frequently die in consequence. It was necessary to 



LITTLE'S SNOW PLOW. 

gums. It was with some difficulty that Mr. Bartlett got his 
head back into the box, without letting out more than a foot 
or two of his body. The anaconda has not poisonous teeth, 
but has great and dangerous powers of crushing. The box 
with the snake weighed over 3 cwt. It was with much 
dodging that Anaconda was conducted by two keepers to his 
new quarters, where he at once retreated into a bath of warm 
water, from which as yet he has only emerged once or twice. 
It is difficult to give the exact length of the snake, as he is 
not to be measured with as much facility as a fathom of rope. 
He is now lying in three parallel folds in his bath ; we know 
the length of the bath, and we calculate his length to be be- 
tween eighteen and twenty feet — a tremendous fellow ! It 
was impossible to get a tape measure round him; but having 
measured his diameter in his thickest part, we conclude 
that he is over two feet round the body. At present he is 
thin, and his skin fits him very loosely. It is hoped that he 
will soon begin to feed. Mr. Bartlett, with his usual in- 
genuity, has found out how to make Mr. Anaconda feed. He 
covers his bath over at night, and puts therein with the 
snake a duck. The duck is always gone in the morning, and 
the snake appears fatter. Anaconda is decidedly nocturnal 
and aquatic in his habits. Like our own British snake, it is 
found in marshy, damp places, and he feeds upon animals 
which come down to drink at night. Mr. Bartlett has ascer- 
tained that the last meal of this snake had consisted of a young 
peccary, the horny part of the hoofs having been discovered 
in the stones at the bottom of the cage; there are also the 
hairs of another animal, which has to be diagnosed by micro- 
scopists. This tropical American snake is also called the 
aboma. The provincial name is el traga tienado, or the deer 
swallower. He never interferes with men, although of course 
he will take his own part if attacked. It is greatly to be 
hoped that this magnificent snake will in time get an appetite 
and recover from his travel-worn appearance. His color 
may be described as buff, with very dark markings on the 
upper parts. His companion in the cage is a magnificent 
reticulated python {ular sawa), caught at Penang. He has 
been at the gardens since August, 1876, and has not eaten 
anything since he arrived. He shed his skin recently, and 
is now most lovely to behold. It would be impossible 
to describe the tints of the new skin (a splendid lacing of 
bronze, blue, gold, and black), except by saying that they 
are quite as gorgeous as a peacock's plumage. 

" I have had some snake skins tanned, a lady having prom- 
ised to wear a dress ornamented with them. Eve dressed in 
snake skins is too good a point to be overlooked." 

^ I a i » 

A Fonntaln on a Spire. 

The Virginia (Ne\.) Enterprise of March 6 says: "Last 
evening, about 4 o'clock, the eyes of hundreds of persons on 
the streets were directed towards the top of the spire of the 
new Catholic church, where was seen a fountain spouting 
numerous jets high in the air. A large iron pipe is carried 
up through the steeple and up the large cross surmounting 
the same. The pipe then takes the form of the cross, behind 
which it is hidden, and from holes perforated at proper in- 
tervals the jets are sent up. From the top of the cross and 
from the end of each arm large streams ascend to the height 
of about 35 feet, and between these are thrown up a great 
number of smaller jets. The height of the top of the cross 
from the ground is 170 feet, and last evening, the air being 
calm, the numerous jets spread out in the shape of a fan. 
The rays of the declining sun fell upon the jets and spray at 
just the proper angle to light up and bring out the whole in 
a beautiful roseate glow which surrounded the top of the 
cross like a glory. This novel fountain was not constructed 
for mere ornament. It is intended for use, in case of the 
breaking out of a large fire, as a protection to the spire and 
roof of the church. It is but the work of a moment to turn 
on the water and drench the spire. The height to which the 
water is thrown above the cross shows the great force of the 

water works of the city." 

< I > I »■ 

Now IS the time to purify your chicken houses to prevent 
disease. Burning sulphur in the houses; sprinkling with 
carbolic acid; whitewashing with hot lime; cleaning out 
frequently; providing new nests; providing liberally, ashes, 
charcoal, burnt oyster shells, lime, gravel, pure water, will 
all aid in stopping or warding off disease. 



Hour to Pbotograpb mcroscopic Objects. 

Dr. Fayel lately presented to the Academy of Sciences, 
Paris, the details of a new method of micro-photography. 
He placed upon a window sill the microscope he employs 
for the purpose, which had over the top a small wooden box 
supported on a tripod. This wooden box is the camera, 
which can be fitted and removed at pleasure, and has a plano- 
convex lens inside the camera, 
moved by a screw. By calcu- 
lation the author had deter- 
mined, first of all, and noted 
upon the exterior, the differ- 
ent heights that the camera, 
should occupy, in order to se- 
cure enlargements with the 
various powers employed, the 
image refracted by the lens 
being projected upon the fo- 
cussing screen of the camera 
of the same size exactly as it 
is seen with the eye. Matters 
thus regulated, M. Fayel takes 
the microscopical preparation 
it is desired to enlarge, and reproduces and examines it 
under the microscope; and when the latter has been properly 
focussed, the camera is put in its place, without touch- 
ing either the microscope or the preparation, the eyepiece re- 
maining in its place. He brings the lens down to the point 
corresponding to the scale referred to above, and, without 
even taking the trouble to look at the image upon the 
ground glass, he forthwith proceeds to put a sensitive plate 
into the apparatus. When the exposure is at an end, the 
eliche is developed in the ordinary way. The advantages 
claimed by Dr. Fayel for this mode of operating are the 
following: 1. It furnishes to the physiologist the possibil- 
ity of taking a photographic image of any object visible 
under the microscope, no matter to what scale it is enlarged. 
3. It permits the production of an image without touching 
the microscope or the object or preparation under it — there 
is no need even to focus after the camera has been adjusted, 
because this is done automatically, and always remains the 
same. 3. It yields an image of the dimensions precisely of 
that seen through the eyepiece ; and, finally, it allows one to 
transfer to a competent operator all the photographic labors 
connected with the affair. The micro-photographs presented 
to the Academy of Sciences as the fruits of this apparatus 
were of a most interesting and remarkable character. 



A NEW SODA-CABBONATING AFFABATUS. 

James McCloskey, of East Cambridge, Mass. , has patented 
through the Scientific American Patent Agency, January 30, 
1877, a new apparatus for carbonating soda, which we illus- 




trate herewith. It consists of a chamber. A, having a hori- 
zontal perforated partition, C, near its base, and a number 
of removable shouldered pins, E, that rest in the perforations 
of the partition, and are removed when the chamber is filled 
with soda ash, leaving corresponding openings in the con- 
tents of the chamber. F and G are gas pipes, and H is a 
steamplpe, for introducing steam into the chamber for facil- 
itating the process of carbonizing. I is a coil of steam pipe 
for heating and drying the soda, should it become too moist 
to grind. 

The manner of using the apparatus is as follows : The 
cover being removed, and the pins, E, being in their places, 
chamber A is filled up to the rounded portion of the pins, 
E, with soda ash. The pins are then removed, leaving open- 
ings through the soda ash above the perforations in the par- 
tition. The cover, B, is placed and sealed, and carbonic acid 
is introduced through either or both of the pipes, F G, and 
more or less steam is also admitted through the pipe, H. The 
openings left by removing the pins, E, expose a great amount 
of surface to the action of the gas; hence the process is facili- 
tated. 

The advantages claimed for the apparatus are that, with it 
the process is completed in much less time than by the ordi- 
nary method, and the discoloration commonly produced by 
the wooden trays is entirely obviated. 

Body Copal Varnish roK Coachmakbhs' Use.— Fuse 8 
lbs. fine African gum copal, add 2 gallons clarified oil, boil 
slowly until quite stringy, mix with 3}^ gallons turpentine, 
and strain. The boiling will take 4 or 5 hours. 
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THE FBOFAGATION OF N£BV£ EXCITEMENTS. 

Physiologists differ widely on the question as to whether 
moter and sensory nerves are identical or different in their for- 
mation and capabilities : in other words, whether a sensory 
nerve may conduct excitations having for their result a bodily 
movement, or vice versa. It is not even definitely known 
whether an excitation of a nerve near the middle of the lat- 
ter propagates itself simultaneously in both directions, cen- 
tripetal and centrifugal. In order to obtain some data on 
this interesting subject, M. Paul Bert has recently made some 
curious experiments, an account of which, with the accom- 
panying illustrations, we find in La Nature. 

If at any point of its length, says M. Bert, a sensory nerve 
be pricked, the pain experienced indicates quite clearly that 
the excitation is propagated in centripetal direction. We 
have no similar certain knowledge that centrifugal propaga- 
tion occurs, for the simple reason that at the terminal ex- 
tremity of the nerve there is no perceptive nervous apparatus. 
Now if we can succeed in placing that extremity in connec- 
tion with a perceptive center — that is to say, with the brain — 
then, if we find sensation, it must follow that centrifugal 
propagation takes place. 



at their air extremities : namely, nervous motor cellule and 
muscular fiber for motor nerves, receptive nervous cellule and 
impressionable termination for sensory nerves. 




FIG. 1.— M. BERT'S EXPERIMENTS ON THE NERVES. 

A rat was the subject of the experiment thus indicated. 
The skin was removed from the end of the tail of the animal 
for a distance of nearly an inch ; and an orifice being made 
above the spine, the exposed end of the tail was inserted in 
the cellular subcutaneous tissue. A few sutures sufficed to 
keep the parts in place, and eventually complete adherence 
was obtained. 

At the end of eight months the tail was cut at about the 
middle; so that the animal had two tails apparently — one 
growing out of the back, the other in natural position. Im- 
mediately after the section, the dorsal portion was manifestly 
sensitive; as, when it was pinched, the rat squealed, and at 
tempted to escape. It was therefore evident that, in this 
fragment of the tail, excitation of the sensory nerves was 
propagated from the large to the smaller end — that is to say, 
in inverse direction to the supposed normal course. What 
had occurred? 

The sensitive nerves, says M. Bert, which extended to the 
end of the tail, wounded by the removal of the skin, united 
with the nerves of the dorsal region, which had likewise 
been cut in making the necessary orifice. After a sufficient 
period, the nervous cicatrix became capable of passing vi- 
brations. Then, when the end of the dorsal tail was pinched, 
the vibration traveled in the excited caudal nerve, traversed 
the cicatrix, and followed the dorso-cutaneous nerve to the 
spinal marrow, which conducted it to the brain, which organ 
translated the vibration into a sensation of pain. This will 
be clearly understood from Fig. 3, in which M E is the spinal 
marrow, and N C one of the nerve filaments passing to the 
end of the tail, the extremity of which was exposed. Gr is 
its ganglion, N one of the nervous filaments in the back ex- 
posed when the orifice was made, C the nervous cicatrix 
formed when the nerves united, S the point of section of the 
tail, and a b arrows indicating the two directions in which 
the excitations which determine sensibility are propagated. 




PIG. 8.— M. BERT'S EXPERIMENTS ON THE NERVES. 

On the second day after the section was effected, the sen- 
sibility of the dorsal tail diminished and finally disappeared 
altogether. Examination with the microscope showed that 
the nerves of this portion had undergone the usual alterations 
of nerves separated from their trophic centers, and that this 
had taken place in part under the skin as well as that outside, 
although the appendage had grown to the animal and seemed 
healthy and vigorous. The nerves in the true tail were, on 
the contrary, perfectly free from degeneration. 

M. Bert's conclusions are that an excitation in a sensory is 
propagated simultaneously both centripetally and centri- 
fugally ; and he thinks the same holds true for motor nerves. 
It is also very probable that, as Vulpian has shown, nerves 
are simple conductors, which are differentiated only by their 
mode of working, which depends upon the apparatus existing 



Clotbes Pins. 

The Newark Advertiser says : Insignificant as the common 
wooden clothes pin is itself, its manufacture forms no mean 
part in American industries, and the numerous factories in 
New England and other States furnish employment to thou- 
sands of people. There are several large clothes pin 
manufactories in Pennsylvania and Ohio, and one in the 
vicinity of Saratoga, N. Y., each of which is capable of 
turning out a thousand boxes, or 73,000 pins, per week. 
There are several small factories scattered throughout Massa- 
chusetts, New Hampshire and Vermont, and all are run by 
water power. As a rule, those engaged in the manufac- 
ture of clothes pins are Quakers. Beech, white birch, and 
poplar aro the woods used in making the article, the birch 
and poplar being considered the best. The machinery em- 
ployed is very simple. The wood is first sawed into logs 
four feet in length, and then cut into small square sticks by 
means of a cutting machine. Each stick, after being rounded 
in a lathe, is passed into another machine which throws out a 
number of perfectly formed pins at one cut and with great 
rapidity. The pins are then thrown into a large revolving 
cylinder and smoothed by friction with each other. New 
York and Boston are the principal markets for this ware, and 
hence they are shipped in large quantities to the West, and 
to England and Australia. Over 100,000'boxes of pins are 
annually sent to England, and a corresponding number to 
Melbourne, Sydney, New Zealand, and the Sandwich Islands. 
Owing to the depression in business, during the past two 
years prices have fallen off 35 per cent, and some of the 
manufacturers in New England have ceased operations be- 
cause they could buycheaperfrom the West than they could 
manufacture themselves, besides saving the expense of 
packing and transportation. The price depends entirely 
upon the finish and number in a box. 

< I » > •i 

An Observatory on Etna. 

Professor Tacchini sends us a note read before the Genoese 
Academy on September 32, 1876, entitled, " On the Conve- 
nience and Utility of Erectingan Astronomico-Meteorological 
Station on Mount Etna," in which, after describing his ex- 
periences during a brief ascent on September 15 and 16, he 
expresses his views with regard to the establishment and most 
desirable fitting of an observatory on the mountain, to be 
mainly devoted to spectroscopic and meteorological observa- 
tions. 

Professor Tacchini ascended on the morning of September 
15 from Catania to the station occupied by a party of the 
English and American expeditions on the occasion of the 
total solar eclipse of December, 1870, and found there a 
diminution of temperature of 73 '8° Fah. He had taken with 
him a Dollond telescope of 3 J inches aperture, a spectroscope 
of strong dispersion by Tauber, a small spectroscope of 
Janssen, an aneroid barometer, thermometers, and a pola- 
riscope. At lOh. 30m. A.M., on the 16th, a few detached 
clouds only being present, he remarked that the blue of the 
sky was much deeper than at Palermo or Catania. The solar 
light had a special character, it seemed whiter and more tran- 
quil, as though due to artificial illumination by magnetism. 
Viewing the sun rapidly with the naked eye, it was seen as 
a black disk surrounded by anaureola of limited extent, pro- 
jected on the blue ground of the sky. On interposing an 
opaque body before the disk the aureola was seen better, but 
always limited, and the pure blue sky terminated the same, 
which extended to rather more than half the solar radius; 
with the naked eye it was difficult to judge if the aureola was 
of equal breadth all round the disk, and the only thing well 
marked was the difference from the view obtained at the 
level of the sea; while the sky is ordinarily whitish about the 
sun, on Etna it remained blue, and the aureola acquired a 
better defined contour. With a helioscope the aureola was 
much better seen, and its border appeared irregular, and as 
though it were rather more extended at four points, which, 
at noon, corresponded to the extremities of the vertical and 
horizontal diameters of the disk. At 3 P.M., after interrup- 
tions from clouds (which in passing rapidly at short intervals 
produced a striking effect by the formation of a stupendous 
series of colored rings round the sun, containing all the gra- 
dations of color in the spectrum, a phenomenon new to Pro- 
fessor Tacchini), the Tauber spectroscope was applied to the 
telescope for examination of the solar spectrum, and the ob- 
server expresses his surprise at the fine definition of the lines 
and the extraordinary distinctness of the whole ; the chromo- 
sphere was bright. 

In the evening, at lOh., the spectacle of the starlit sky was 
novel and enchanting. Sirius appeared to rival Venus, the 
finer constellations acquired an altogether special aspect, and 
the appearance of the Via Lactea was astounding. The im- 
age of the planet Saturn was admirable, and the peculiarities 
of the ring and belt were seen to much greater advantage 
than at Palermo, shortly before leaving. Venus afforded re- 
markable proof of the rare quality of the sky of Etna. The 
planet shown with a powerful light, which cast shadows 
during the ascent of the mountain ; it scintillated frequently 
like a star. The telescope showed, on the northern part of 
the phase, an oblong space, less illuminated than the rest of 
the disk, which Professor Tacchini says was " sicuramente 
una macchia del pianeta." 

Spectroscopic observations were renewed on the following 
morning, when the sun had attained an altitude of 10°. The 
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chromosphere was magnificent; the inversion of the magne- 
sium and of 1,474 was immediately evident, which was not 
seen at Palermo with the same telescope. 

With regard to the proposed observatory, which Professor 
Tacchini is desirous should be an accomplished fact before 
the meeting of the scientific bodies at Rome in September 
next, he proposes that it should be erected at the Casina degV 
Inglesi, and should be named after Bellini, and that it should 
belong to the University of Catania. He suggests that it 
ought to be provided with a refractor of first-rate quality and 
of at least about 6 '3 inches aperture ; and he advises that, while 
the meteorological instruments, which should be adapted to 
the requirements of the day, as indicated by the London 
Congress, would remain constantly at the Bellini Observa- 
tory, a duplicate mounting might be provided for the refrac- 
tor at some spot within the University of Catania, with its 
proper dome, the other being fixed on Etna: so that, while 
from June to the end of September astronomical observations 
could be carried on upon the mountain, during the winter 
they might be made at Catania, where the sky is a very good 
one; the astronomer would thus have only the object glass 
with its tube to transport to and fro. Professor Tacchini 
further suggests that accommodation for visitors should be 
provided, with the view to increasing their numbers, and 
that a certain payment should be made by them, to go 
towards the maintenance of the Observatory and its cus- 
todian. 

We wish every success to the scheme thus energetically 
brought before the Italian authorities by Professor Tacchini, 
and have no hesitation in predicting important gains to 
Science from its adoption. — Nature. 

i^ « t > » 

IMPROVED 6BAIN SAMPLES. 

We illustrate herewith a simple device for sampling grain 
in bags or in bulk. A is a pointed tube, which is provided 
with an aperture, C, in one 
side. A tubular handle, D, is 
attached, and a valve, E, is 
provided for closing the aper- 
ture. A rod, F, is centrally 
attached to the valve, E, and 
runs through the handle, D, 
and is provided with a handle, 
G. A coil spring, H, is 
placed in the tube. A, be- 
tween the coned end and the 
valve, E, for closing the said 
valve. When a sample from 
the interior of a body of grain 
is required, the tube. A, is 
forced into the grain as far as 
may be desired, when the 
valve, E, is pushed back, 
opening the aperture, C, al- 
lowing the grain to run into 
and partially fill the tube, A. 
The rod, F, being released, 
the spring, H, returns the 
valve to its normal position. 
The instrument is removed 
from the bulk of the grain, 
and the contained sample is 
poured through either arm 
of the tubular handle. The 
conical end permits the in- 
sertion of the tube in bags by 
displacing the meshes of the 
material of the bag as the 
tube is forced in. 

Patented through the Scientific American Patent Agency 
December 5, 1876, by Mr. J. F. Gent, of Columbus, Ind. 

< I « I » 

A Salmon's Endurance. 

Land and Water relates the following, concerning a re- 
markable battle lasting for sixteen hours, between a plucky 
sportsman and an obdurate salmon, before the latter was 
conquered: "On Friday, at four P. M., Mr. A. Crawshay 
hooked a fish below Haughton Castle, but did not land him 
till Saturday morning, the 34th inst., at eight A. M. Im- 
mediately after being hooked, the fish went down the river, 
taking out upwards of 100 yards of line. The water being 
strong and the fish determined, it was impossible to get him 
back. A wood by the water side made it equally impossible 
for Mr. Crawshay to follow his fish, and so things remained 
until a boat was brought at daylight next morning from 
somie distance, by which means the wood was passed, and 
the fish at last landed on a gravel bed, in the presence of 
many spectators, some of whom had passed the night with 
the angler. The fish was a splendid male, forty inches longj 
and twenty-two inches girth; weight, 35 1^ lbs." 

^ « » I » 

Portland Cement. 

Mr. I. J. Mann, assistant engineer. Port and Docks Office, 
Dublin, has made experiments upon the qualities of Port- 
land cement, which prove that coarsely ground cement when 
used neat (without sand) is stronger than finely ground 
cement; but when used with sand, as in concrete and mor- 
tar, it was found that cement containing only twenty-five 
per cent of coarse cement particles had but half the strength 
of mortar mixed with fine cement, the cement used being in 
each case four weeks old. On the other hand, extremely 
fine sand diminished the strength of the mortar to less than 
one half of that which was mixed with coarse sand. 
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[Continued from first pagej] 
ing above mentioned. Its forward end is suitably connected 
to a second pivoted bar, G; so that, when the first bar has a 
lateral movement, that motion is, through the connection, 
transmitted to the second bar. To the rear extremity of the 
latter is attached a chain which passes around and is secured 
to the small cam, H, Fig. 1. I is a larger cam, rigidly at- 
tached to and hence working on the same pivot as cam, H. 
Around cam, I, and secured to it, is another chain, which 
passes over a guide pulley at the rear end of the platform 
and is fastened to the caboose car. The peripheries of each 
of these cams, or rather eccentrics, gradually increase from 
the point of connection of the cables, so that the caboose is 
thus made to serve as a counterweight to the resistance of the 
plows and drag, adapting itself readily to increased or de- 
creased strain. 

The present invention is one of a series designed for gra- 
ding railroad beds in all situations, except through stone, and 
also to keep the same in repair. Two other machines have 
been devised, one to make a " cut " and a " fill, " and the 
other for ditching purposes. 

Parties who will interest themselves in the securing of 
contracts for use of the device above described are invited 
to address the inventor, Mr. J . J. Harden, 83 West Van 
Buren street, Chicago, 111. 



Our 'Wasblngton Correspondence. 

To the Editor of the Scientific American : 

Notwithstanding the general stagnation of business, the 
issue of patents still keeps on, the hard times appearing to 
have sharpened the wits of our inventors, thus proving, in 
more senses than one, that " necessity is the mother of in- 
vention," and causing the business of the Office to increase 
very much of late. The issue of March 6 was about four 
hundred, including patents, reissues, designs, trade marks, 
and labels. 

An examination of the list of the acts of Congress of the 
last session that received the signature of the President shows 
but three relating to patents, namely, the acts for the relief 
of Henry Voelter, T. Bussell, and "W. "W. Hubbard. The 
first two of these is to authorize the Commissioner of Patents 
to extend the patents of the two gentlemen named, the first 
for a process for the manufacture of paper pulp from wood 
and the other for a car spring. The last act, according to the 
title, is " to make compensation for the past making, using, or 
vending of his patent explosive shell fuses and percussion ex- 
ploders by the United States. " There were other patent ex- 
tension cases passed, but failed to meet the approval of the 
President, and hence have not become laws. No sewing 
machine patents have been extended, and it therefore ap 
pears that the monopoly of the sewing machine combination 
is about to end, and that about May next the prices of sew- 
ing machines will drop to a reasonable figure, or as soon 
thereafter as other manufacturers can supply the market. 

Mr. Nathan Appleton has been in consultation with the 
late Centennial authorities at Philadelphia, and, as a result, 
has presented to Secretary Evarts a sketch of an organization 
for the proposed American exhibit at the next Paris Exposi- 
tion, together with an estimate of the necessary expenses. 
He estimates that |300,000 is the least amount with which a 
proper exhibition can be made,and this on the supposition that 
the goods will be received at New York in government ware- 
houses and shipped to Havre in United States Government 
vessels. He believes, however, that $500,000 should be ap- 
propriated to do the country credit at Paris. The gentlemen 
who are shaping the present movement entertain strong 
hopes that the President will be able in some way to accept 
the invitation of the French republic at an early date, as they 
find there is a general desire among Americans to take part 
in the Exposition. 

I hear of no changes worth noting in the officials of the 
Patent Office, although rumors of the proposed removal of 
the Commissioner and his assistant have been flying around 
of late ; but I have been unable to trace these rumors to any 
reliable source, and it is generally believed there is no 
foundation for them, as the new Secretary of the Interior is 
said to be a strong believer in civil service reform, and he 
would have to stultify his past record to make these removals. 
He is said to be now engaged in framing his views in relation 
to the civil service into the form of a code of rules to govern 
the department over which he presides, and which will, it is 
believed, form the basis of the government of the other de- 
partments in the matter of appointments, etc. It is reported 
that he has signified his intention of making no removals 
where the incumbent proves qualified, diligent, and efficient, 
and it is therefore hoped that all the trustworthy officials in 
the Patent Office will retain their positions. 

The Post Office has invited tenders for the contract to man- 
ufacture postal cards for the next four years, from which it 
appears that, during the last fiscal year, 150,815,000 cards 
were issued ; and it is expected that the issues for the current 
year will be about 180,000,000. It is thought that the num- 
ber required during the next contract term will reach the 
enormous number of 1,000,000,000 at least. 

"Washington, D. C. Occasional. 

* c » I » 

Friction of Slide Valves. 
To the Editor of the Scientific American : 

In your Supplement, No. 63, there is an article by Mr. 
Hill on the friction of slide valves, which, while it contains 



some truth, is yet enough in error to deserve notice. Allow 
me to say in the beginning that I am not one of those " semi- 
mechanics " who, to use Mr. Hill's expression, have been 
" peddling " balance slide valves. I am simply a mechanic 
who, in common with a great army of similarly situated 
men, contrive to gather up from year to year considerable 
information from the columns of the Scibntipic American, 
and it is because so many young mechanics make that paper 
their textbook that I venture to offer objections to Mr. Hill's 
conclusions. There are in the country mechanics who have 
invented, and no doubt to some extent "peddled," balance 
slide valves, and who, in point of ability, might not suffer 
in comparison even with Mr. Hill himself, and it certainly 
does not assist his argument to disparage these men at its 
commencement. Some of these inventors have, as is well 
known, supplemented fair scientific attainments by exhaust- 
ive practical experiments; and while they do not claim to 
save "25 to 50 per centum " they do claim to show a slight 
saving in fuel, a very material saving in eccentric and con- 
nection to valve, and undoubtedly considerably more than 
the highest figure named by Mr. Hill in the wear of valve 
and seat and consequent " blowing." Mr. Hill is certainly 
to be commiserated if, in all his varied experience, "there is 
not a single relieved valve in use " that does not leak to the 
extent he indicates ; and he may be assured that he can find 
several of them in this section which have been running 
from two to five years without any repairs whatever. All 
the leak from the packing of these valves passes directly 
into the engine room without becoming a nuisance at that. 
So much for Mr. Hill's gratuitous attack upon the venders of 
balance valves. 

In regard to that very useful and somewhat intelligent 
class, engine builders, whom he tells with so much modesty 
that they have always been in the wrong as to the pressure 
on a slide valve, it is to be presumed they will hold their "erro- 
neous ideas " notwithstanding the demonstration which 
makes the case much clearer to Mr. Hill than to men who 
know better by experience. There need be no question in 
any one's mind, if he obtain his data for balancing slide 
valves from these conclusions, that it will not require even a 
" very short time "for them to become so leaky as to be 
voted a nuisance. In fact, were Mr. Hill to construct a 
valve of the dimensions indicated in his article, deducting as 
constant counterpressure iiis steam post and additional area, 
which at full steam chest pressure shall be the equivalent of the 
highest pressure reached by compression acting constantly 
upon the exhaust cavity of the valve, allowing besides a 
liberal margin for holding the weight of valve, there is no 
doubt any of the " half mechanics " would guarantee his 
valve to stay anywhere else in the chest rather than in its 
proper place against its seat. 

Troy, N. Y. Not a Peddler. 



Tbe Frost Plant of Russia. 

To the Editor of the Scientific American : 

In your issue of February 34, 1 see a picture of what is en- 
titled " The Frost Plant of Russia." I have seen the identi- 
cal phenomenon on a certain kind of weed stalks in Fayette 
county, Tenn. While teaching a country school in that county, 
in 1873-4, my school children and I gathered the " frost 
flowers " frequently. They were most beautiful in the morn- 
ing, and usually melted away during the day when the sun 
shone. I do not think that snow had any influence over them, 
and am of Dr. Darlington's opinion as to their formation. 

Fall River, Mass. T. R. Vestal. 



Facts In Nature. 

To the Editor of the Scientific American : 

I read in your journal for March 17 an article entitled 
" Do Snakes Catch Fish?" Perhaps it is not a generally 
known fact, but most of our water snakes are expert fishers. 
Especially so is our common species, tropidonotus sipedon, 
Linn. Last spring my brother witnessed the capture of a 
water snake in a small stream flowing into the Schuylkill. 
The stomach of the snake was observed to be greatly dis- 
tended, and on being cut open, to ascertain the cause, a large 
catfish, apparently just swallowed, was extricated. The 
snake measured two and a half feet in length, and the catfish 
seven inches. The fish was fully armed with the long sharp 
spines common to the genus, and must have proved a reluc- 
tant dinner, dying " game to the last." 

I once saw a water snake in full chase of an eel. I was 
sitting on a small rock, quite near the surface of the stream, 
and observed them well. As they passed me, the eel led by 
about two feet ; and as far as they were visible, the snake 
seemed to be gaining ground. But although I dropped my 
rod, and soaked my lower extremities considerably in the at- 
tempt, I was unable to see the termination of the affair. The 
snake appeared to be three feet in length, and the eel about 
the same size, certainly not more than two inches less. Pro- 
fessor Allen once saw a water snake hauled from the water 
and killed, that had a live pickerel in its mouth a foot in 
length. 

The common water snake does not always capture its prey 
by a fair chase. I have several times seen it lying in wait 
among rocks and stones, with its head and part of its neck 
only visible; and when a fish or tadpole swam by, it would 
instantaneously dart forward and seize the unknowing tres- 
passer. 

Philadelphia, Pa. C. F. Seiss. 



Beavers In California. 

The Stockton (Cal.) Independent publishes the following: 
" As the tules of this vicinity abound in beaver, numbers of 
hunters and trappers have made an excellent living in cap- 
turing them for their pelts. The latter are worth $3.50 each, 
and an industrious trapper can catch from 30 to 50 a 
month. In the equable climate of California the time of 
year seems to have no especial effect on the excellence of the 
beaver fur, it being equally good in summer and winter. 
The trapper can, therefore, pursue his avocation uninter- 
ruptedly the year through. With the beaver he can catch 
and the other game he can send to market, an industrious 
man can make $100 a month and live as his own master. 
The trapper's outfit for the San Joaquin tules is a peculiar 
one. Two hunters usually join together in the outfit of an 
ark. or floating house, with which they paddle out through 
the innumerable sloughs that intersect the pathless jungle of 
tules. The ark affords one small room or cabin, provided 
with sleeping bunks, and furnished with a stove and com- 
plete culinary outfit. In this ark the hunter lives in com- 
fort, always having a shelter, while its compact shape and 
size allows it to float in the smallest stream, thus bringing 
the hunter and his home in the very midst of his game." 

< ' » I » 

A New Fire Extlngulsber. 

A new fire-extinguishing chemical compound has been 
lately devised, which, in its application for extinguishing 
fires, is quite different from the fire annihilators in general 
use. The new composition is a mixture of chemicals which, 
on being ignited, evolve sulphurous acid and carbonic acid 
gases, which fill the apartment or building, producing an at- 
mosphere which smothers combustion. A successful trial 
of the invention was recently had in front of the City Hall 
in this city. 

A board shanty, 13 feet square and 10 feet high, was 
erected to represent an apartment, and furnished with a 
door, window, and a stovepipe coming through the roof. 
The interior was coated with tar. On a tench were placed 
seven basins containing benzine, coal oil, and naphtha. In 
one corner was a 10 lbs. box of the extinguishing compound, 
with a fuse attached to it running round the walls, on the 
self -igniting plan. The combustibles were set on fire, and 
in an instant the interior was one sheet of flame, bursting 
out through the door, window, stovepipe, and every aper- 
ture. A few moments after the compound was ignited, the 
gases that were generated therefrom instantly subdued the 
flames ; and in less than half a minute the fire was entirely 
extinguished. 

The new substance is called " Reec's Compound Fire Ex- 
tinguisher." G. J. Crikelair, of 263 Broadway, is the general 
agent for New York, New Jersey, and Connecticut. 



Patterns for Fret Saw Work. 

To the Editor of the Scientific: American : 

Those who wish to duplicate the above named patterns 
find the use of impression paper tedious and inaccurate. My 
method is as follows : Take two pieces of wood of proper 
size, cut any number of sheets of common writing paper to 
the same size as the wood, place the sheets on one piece and 
tack the other piece of wood to it with the paper between. 
Paste your design on one side and saw through paper and 
all. Saw the holes first and then the outlines accurately; 
and when done you will have as many beautiful designs as 
you wish with the least possible labor. 

McLean, 111. Fkbt Saw. 



Good Forgers. 

The question has often been asked us, says the Carriage 
Monthly, " How is it that some smiths are able to make better 

forgings than others?" or " How is it that is always 

so successful with his welds ?" The secret of all this is in 
first knowing how, and after knowing how, in doing, 
or trying to perform, what we know. The knowing 
smith so lays out his work at the close of the day that his 
first work in the morning will be the heaviest, and such as 
requires but little welding. By doing this he not only leaves 
the lighter portion of his labors for the waning of the day 
and also the tiring of his arm, but he removes tho chill from 
the anvil and other tools to such an extent as to prevent the 
iron from becoming chilled before the weld is properly made. 
His fire is always clean. His tool rack is always in order, 
thus enabling him to grasp the required tool at the proper 
time. He never places his iron in the fire a second time 
until, with a file, he has removed all the scales. The ice- 
cold anvil will chill the thin part of the "scaff," and pre- 
vent the welding of that portion. It is impossible to take a 
clean heat with a fire full of slag. If you have to hunt five 
minutes for a tool, your iron has become cold, and unless 
you remove the scales and other matter, your forgings will 
not be perfect. 

^ I » > » 

Sawdust In Rougb Casting. 

Siehr recommends very highly the use of sawdust in mor- 
tar, as superior even to hair for the prevention of cracking, 
and subsequent peeling off, of rough casting under the ac 
tion of storms and frost. His own house, exposed to pro- 
longed storms on the seacoast, had patches of mortar to be 
renewed each spring; and, after trying without effect a num- 
ber of substances to prevent it, he found sawdust perfectly 
satisfactory. It was first thoroughly dried, and sifted 
through an ordinary grain sieve, to remove the larger par- 
ticles. The mortar was made by mixing one part of cement, 
two of lime, two of sawdust, and five of sharp sand, the saw- 
dust being first well mixed dry with the cement and sand. 
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Progress oi' Rinderpest. 

In view of the renewed and alarming appearance of this 
fearful malady in Europe, the Treasury Department has lately 
issued the following instructions to collectors and other offi- 
cers of the customs : 

" The prevalence of the rinderpest in Germany, and of 
that malady and the foot and mouth disease in England, has 
led this Department to prohibit the importation of neat cat- 
tle and the hides of neat cattle from those countries into the 
United States. By reason of the proximity of Holland and 
Belgium to Germany, and of Ireland to England, the pro- 
hibition is hereby extended to embrace such importations from 
those countries. 

" The Department is informed that the rinderpest is in- 
fectious as well as contagious, and that sheep, horses, and 
swine may be media for its communication. It is also un- 
derstood that the litter upon which these animals sleep 
spreads the disease. While the Department has no authority 
under the law to prohibit the importation of horses, sheep, 
and swine, it desires that all measures practicable be taken 
on the arrival of such animals from the countries named to 
prevent the possibility of contagious diseases being communi- 
cated thereby to stock in the United States. 

" It is suggested that horses, sheep, and swine, coming from 
any of the countries named, be examined by experts, and, if 
necessary, quarantined for a reasonable time ; to which it is 
apprehended that importers, as a rule, will offer no special 
objection, as it is to the interest of all concerned to prevent 
the spread of this disease in the United States. Blooded 
stock coming from the countries named may be admitted 
when accompanied by a consular certificate of non-infection, 
as authorized by Department's letter of the 16th of March 
last, it being presumed that such stock is selected with care, 
and that it would not be taken from herds which are infected 
with the diseases mentioned. " 

^ I « I » 

Cotton Seed OH— Its niannractnre and Uses. 

Among the great number of special industries created by 
cotton is the manufacture of oil from the seed, And although 
this product does not compare in value with sheeting, shirt- 
ing, yarn, thread, and the remarkable variety of other cotton 
goods, yet the oil has even a closer connection with our 
bodies than the shirts on our backs. But, not to begin with 
the end, it is better to describe its manufacture before stating 
its destination. 

Probably there ought not to be a cotton seed oil mill in the 
country, for the seed is valuable as manure and as food. Its 
seed is a strong fertilizer when crushed and composted, or 
whea rotted alone; or even when plowed under whole, it is a 
material return to the earth for its generosity. The dried 
plant itself has but little strength, but it helps to loosen stiff 
soils, and therefore is plowed under or allowed to rot on the 
surface when the field is prepared for a new planting. The 
seed, when prepared as a fertilizer by crushing, rotting, or 
by grinding the dried oil cakes, is used as guano, in hills 
of corn, in drills of other grain, or spread broadcast on 
meadows and gardens. Another profitable use of the seed 
on a farm is to boil it with corn or meal and give it to cattle. 
It is excellent feed for milch cows in this form, or as meal 
made from the pressed oil cake. 

The farmers who will sell their cotton seed at $7 per ton, 
delivered at the railroad, are few in Alabama, happily for 
the improvement of the country. In Louisiana and Missis- 
sippi, where the soil is rich and stock is scarce, the mills get 
enough seed to be profitable factories. There are about 10 
in those two States. Here there are but two, and they can- 
not get sufficient seed for continuous work. Georgia, which 
is said to use now more fertilizers than any other State in the 
Union, has no oil mill. This should be counted a great ad- 
dition to her thrift, if the bull can be pardoned. 

The cotton seed as it comes from the gin has still some 
cotton lint. It looks like a white cocoon, about one third of 
an inch long and half as thick. In a mass the seeds adhere 
slightly together and look like a lot of dingy cotton waste. 
From such a heap they are shoveled into a hopper, in which 
a screw, revolving in a trough, divides them into small 
bunches and empties them into elevating cups on a belt. 
This elevator empties them into a revolving screen with 
meshes smaller than the seeds. Here the sand, dust, and 
other small particles of extraneous matter are sifted out and 
the seed passed into another elevator that empties it into a 
second revolving screen. This has meshes large enough to 
pass the seeds, but too small to pass the cotton husks cr bolls, 
sticks, stones, jack-knives, and horseshoes, that often come 
with the seed. From there the seed passes into a gin, made 
expressly for the purpose, to remove the short lint left on it 
by the first gin. An elevator takes it to a huller for remov- 
ing, or rather breaking, the shell. The huller is a heavy 
cylinder, provided with knives, that pass between teeth so 
close together that the seeds are cut in two or three pieces. 
The cotton ginned from the seed passes to a carding machine, 
and is there carded for use. It is available for butts, and 
other materials not requiring long fiber. It is used with suc- 
cess in the manufacture of cotton blankets, which, it seems, 
are highly recommended in this country. 

The cracked seeds pass from the huller to a revolving 
sieve, or separator, that allows the meats to fall into a 
trough, but retains the shells. These shells are passed by a 
chute to the engine room for fuel. The meats go from the 
separator to a reciprocating sieve, which passes the pure 
meats through it, but retains the few shells with meats that 
were not separated, and sends these back to the separator 
for a second sifting. The meats pass between two heavy 



iron rollers of great force, and are pressed into thin flakes, 
making a meal of yellowish-green color. This meal is placed 
in the heaters, which are iron tanks about 4 feet in diameter 
and 15 inches deep. These are double, the inner vessel be- 
ing surrounded by steam at a pressure of 35 lbs. to the inch. 
The meal is stirred and heated, being dry, for five minutes. 
This dry heat frees the oil from its envelope. The meal is 
then scooped into strong sacks about 2 feet long and 10 
inches wide, and placed between boards hinged together as 
the covers of a book are. Several of these sacks are then piled 
under a hydraulic press of great force, and squeezed for five 
minutes; they are then passed to a second and heavier press 
for the same length of time, and then to a third press. The 
oil runs from the presses to a tank and settles during 13 or 
24 hours. It is then barreled for shipment. The cake of 
cotton seed meal is taken out of the sack and stood on its 
edge in a rack to dry during three or four days. The cakes 
are then packed in strong sacks or are broken up and ground 
into meal again to ship in bags. The most of it goes to Eng- 
land for cattle food and as a fertilizer. Some of it is sold in 
this country as a fertilizer at $20 to $23 per ton. A ton of 
seed produces about 20 gallons of oil, worth from 30 to 35 
cents per gallon. 

The crude oil thus made is sent to refiners in New Orleans, 
Cincinnati, and New York. It has a yellow color and a 
sweet taste of nuts. It is used, crude, for painting, and 
mixed with lard cil for lubricating. It is also mi.xed with 
some lighter oil or spirit for miners' lamps, for which its 
non-explosive quality makes it valuable. When refined it is 
difficult to tell all its uses. It is mixed with many other oils 
and passes for them. Here in the South it is much used for 
cooking in place of lard; and many a bottle bearing an as- 
suring French or Italian label for olive oil is filled with this 
product of the cotton plant. — Letter from Alabama in JXew 
York Times. 



blos.som in July, and nearly all the others come on early in 
that month. If old flowers are removed and not allowed to 
go to seed, you will have a much greater profusion of bloom. 
If you do not remove faded flowers, but allow them to per- 
fect seed, you will soon see that your plants are losing a 
large share of their former glory. You can't expect a plant 
to ripen seed and blossom profusely at the same time." 



Cheerless W^orkshops. 

There are scores of workshops in this and other countries 
that are far from attractive in regard to their surroundings 
and interior arrangements. Many of them are dark, crowd- 
ed, dreary places, where a stated stint of labor is performed 
according to a prearranged agreement, for which a stipula- 
ted price is paid; and were it not for the daily call of want, 
there would be no incentive to labor. We have seen work- 
shops that were dark and damp, destroying the health and 
buoyancy of the spirits of the operatives, when a small sum 
perhaps would add not on'y warmth and light, but fill the 
place with pleasant surroundings. The surroundings of the 
place of labor have more influence upon the operative than 
many are aware of. Give a mechanic clumsy tools to work 
with, a rough, dirty bench to work upon, imperfect light, 
scarcely elbow room, and but little care exercised respecting 
proper ventilation and warmth, and he will become careless, 
his work partaking of the character of his surroundings; he 
will think more of getting his wages at a certain time than of 
the completion of his work. A few years of this experience 
will spoil almost any workman, no matter how goodhe may be. 

But give him, on the contrary, good tools to work with, 
and a nice place in which to perform work, and he will in- 
sensibly take more pains with it than in a badly arranged 
apartment. In a pleasant room he will, of his own accord, 
keep his tools and work in good order, and more cheerfully 
perform the task assigned to him. A kind of magnetic 
influence of the surroundings will infuse itself into the 
operative, and his work will partake of that and go from 
him stamped with the impress of the influence thus created. 

The above is from one of our exchanges, the name of 
which, we regret to state, has been mislaid. The article 
contains sensible advice, and we are sorry we cannot credit 
the source of it. 



Photo magic liantern Slides, 

At a recent meeting of the photo section of the American 
Institute in this city, during a discussion on the above sub- 
ject, Mr. Roche said that, for lantern slides, emulsion 
plates gave the finest films, good bath plates next, and car- 
bon last ; that silver pictures for transparencies gave bril- 
liancy and more contrast, and that many of the pictures ex- 
hibited were under-exposed and over- developed, thus giving 
too great a contrast and lacking in detail. Pictures for the 
lantern should be full of detail, soft and brilliant. Anything 
approaching a veil or fog over the picture is fatal. The 
high lights should be almost clear glass. The opinions of 
other members coincided with the remarks by Mr. Roche. 

Mr. Newton, the President, remarked that he presumed 
it was not generally known, even by emulsion workers, 
what an increase of sensitiveness to the action of light was 
produced on an emulsion plate by the application of the al- 
kaline development. In this respect it differed entirely 
from the action of an acid iron aeveloper on an ordinary 
bath plate: whereas the iron developer on an ordinary bath 
plate nearly destroys its sensitiveness to the action of light, 
the effect of an alkaline developer on an emulsion plate in- 
creases its sensitiveness at least a hundredfold. He also 
stated that he had fogged an emulsion plate during develop- 
ment with the light of a kerosene lamp turned low and pro- 
tected with manilla wrapping paper. This was occasioned 
by simply holding it a little too near tlie light to determine 
the stage of development. The fog commenced nearest the 
light, and diminished in the ratio of its distance from it. In 
the center of the plate, beneath the rubber of ihe pheumatic 
holder by which it was held, and where it was entirely pro- 
tected from the action of light on the back, it was wholly 
free from fog and remained perfectly clear. By exercising 
more care, in rem'oving the lamp to a greater distance and 
protecting it with more thicknesses of paper, he met with no 
further difficulty. He gave it as his opinion that much of 
the trouble experienced by those trying emulsions arose from 
developing in too strong a light. 

Mr. Roche stated that, in working some good emulsion, 
the plate during development fogged. He therefore stopped 
out all light possible in the dark room, and then the plates 
developed clean and perfectly free from fog, confirming the 
lemarks of the President on that subject. 



The Smithsonian Institution. 

Professor Joseph Henry says that he has been trying for 
years, in regard to the Smithsonian Institution, to get the 
government to understand that the great testator never in- 
tended, by his magnificent gift, to accumulate a mere de- 
posit of scientific works, but to collect all manner of new in- 
formation for distribution among the nations of the earth. 
He has at last accomplished this. Chief -Justice Waite takes 
the same view, and the institution is now sending contribu- 
tions of American discoveries, science, art, antiquities, his- 
tory, and inventions generally, to more than 2,000 universi- 
ties and colleges in every civilized portion of the globe, and 
these in exchange return to us the printed evidence of their 

i own successful researches in all these various studies and in- 
quiries. Both these contributions from us to distant nations 
and from the distant nations to us are delivered free of cost, 
by order of the respective governments. Owing to careful 
investments in United State", securities, there remains to-day 
to the credit of the institute $714,000. 

i* I » I » 

A Small Floorer Garden. 
A writer in the Western Farm Journal recommends for a 
small flower garden the following list, as they do not require 
treatment, are good sturdy varieties, will stand neglect, yet 

' do well: Asters, balsams, dianthus, petunias, phlox, calliop- 
sis, verbenas, sweet peas, mignonette, cinnias, marigolds, 
and portulacas. The same writer again says: "The plants 
I have named will afford a profusion of flowers from June to 
October. Phlox will be the first to blossom, and then petu- 
nias will come on, and both of these flowers continue to in- 
crease in beauty until hard frosts come. Asters will be in 
perfection in August and September. Calliopsis begins to 



Chemical Prizes. 

Among the prizes offered by the German Vereiii zur Be- 
furdcrun(j dcs Ocwerbflcisses, the following may prove of in- 
terest to our readers : 

A silver medal, or its value, and 900 marks (about $200) 
for an opaque red enamel for gold, silver, copper, and bronze. 

A gold medal, or its value, and 3,000 marks, for a substi- 
tute for caoutchouc, the same for a suitable substitute for 
gutta percha. 

A prize of 1,000 marks for a concise, critical, and practi- 
cal treatise on cements; also 1,500 marks for the best inves- 
tigation of the cause of a change in the zero point of ther- 
mometers, with a method of preventing or remedying it. 

A prize of 2,000 marks for the best series of iron and man- 
ganese alloys, at least twenty samples to be prepared, con- 
taining from 0-5 to 5 per cent of manganese. 

-«» < » I ^ — 

Comparative Health of Cities. 

The Health Bureau of the German Empire reports thai 
during the week ending on the 27th of January last, the 
number of deaths to every hundred thousand of the inhab- 
itants in the cities enumerated were as follows: 

Berlin 42 1 

Cologne 52 

Magdeburg 56 ! 

Strasburg 76 

Munich 60 i 

Augsburg 89 I 

Dresden ,sa ( 

T^eipzig 84 I 

Brunswicll 41 i 

Ham burg 48 

Vienna 52 

Pesth 81 

Prague 9.5 

Amsterdam BC 

Rotterdam 51 

The Hague 44 

Basle 6.5 

Brussels 49 

Paris ... 53 



Copenhagen !>8 

Stocltholm 55 

Christiana 45 

Warsaw 28 

Naples (.1 

Turin 4.1 

Bucharest 59 

T-iondon 40 

Liverpool 55 

Glasgow — 49 

Dubfin 58 

Edinburgh 41 

Alexandria, Egypt 85 

Madras ]2t 

Bombay 65 

New York 47 

Philadelp hia .13 

Boston 37 

San Francisco 58 



Five Thousand Dollars Reivard for a New Invention. 

The Directors of the London General Omnibus Company 
offer to award a prize of £1,000 for an invention or a scheme 
for effectually recording or checking the receipts of their 
passengers' fares, and which may be acceptei by them as be- 
ing so effectual. But the acceptance of any invention or 
scheme is to be entirely in the discretion of the directors, 
who will not bo bound to accept any invention or scheme at 
all, nor to give any reason for non-acceptance. 

To Polish \ratch ^Vheels fTlthout Injuring Them. 

Take a flat burnishing file, warm it over a spirit lamp, 
and coat it lightly with beeswax. When cold, wipe off as 
much of the beeswax as can be readily removed; and with 
your file thus prepared, polish the wheel, which should rest 
on a piece of cork. The nnish will be of the finest kind, 
there will be no clogging, and the edges of the teeth, etc., 
will remain perfectly square. 
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N£W MODE OF STOPPING LEAKS IN BOILEB TUBES. 

Mr. John McConnell, of Glasgow, Scotland, has patented 
through the Scientiflc American Patent Agency a device for 
stopping leaks in boiler tubes, which he claims may be placed 
in the tube when the boiler is under full working pressure, 
and without impairing the efficiency of the tube, as shown 
in the engraving. A is a tube of iron or other suitable ma- 
terial, which is bell-shaped at each end, a, and is provided 
with the collars, b, which surround the tube at the 
juncture of the bell-shaped and straight portions, 
and are somewhat less in diameter than the interior 
of the tube to which the stopper is applied. B B 
are gaskets of rubber, which have a form adapted 
to the space between the bell-shaped portion of the 
tube and the inner surface of the boiler tube, and 
are provided with a V groove, C, in their thicker or 
inner edges. The stopper is applied to the boiler 
tube by moving it by any convenient means to the 
leak, and placing it so that one of the collars, b, is 
on each side of the leak, as shown : when the pressure 
of the steam or water will force the rubber rings, B 
B, outward, and throw the lips or flanges formed by 
the grooves, C, against the inner surface of the boiler 
tube and the stopper, thus confining the leakage to 
the small annular space that surrounds the stopper. 

»-*-* 

Hydrlodate of ITIorphlne. 

This new compound, which permits of being used 
in medicine, has been prepared by Ernst Schmidt 
both by dissolving morphine in hydriodic acid and 
by the action of acetate of morphine on iodide of 
potassium. The product in both cases was identi- 
cal. Both crystallize in long needles, with silky 
luster and grouped in rosettes. The composition is 
represented by the formula C17 H,o NOs H I, and 2H3 

0. "When heated to the temperature of boiling 
water, it loses the two molecules of water, but re- 
covers them on exposure to the air. It is but slight- 
ly soluble in cold water, more so in hot water. The 
hydrobromate of morphine is very similar to the 
above, crystallizes like it, and the crystals also con- 
tain two molecules of water. 

< < « I ^ 

A NEW PEBEVUE BOTTLE. 

The annexed engraving represents an ingenious little nov- 
elty designed for attachment to perfume bottles. It is not an 
atomizer, but rather a miniature submerged pump, which, 
on being operated, forces up a small jet of the liquid against 
the hand or handkerchief. The stopper of the bottle. Fig. 

1, is arranged in any convenient way to allow the passage of 
a hollow piston rod. A, Fig. 2, which terminates in a piston 
inclosed in the case, B. The latter is simply struck, in two 
portions, out of their metal, and has apertures above and a 
simple valve below. The piston rod is sustained by a spiral 
spring, and terminates above in a hollow button in which a 



licarn the Value of money. 

A silver dollar represents a day's work of the laborer. If 
it is given to a boy, he has no idea of what it has cost, or of 
what it is worth. He would be as likely to give a dollar as 
a dime for a top or any other toy. But if the boy has learned 
to earn his dimes and dollars by the sweat of his face, he 
knows the difference. Hard work is to him a measure of 
values that can never be rubbed out of his mind. Let him 





hole is made. On pressing on the button, the piston is forced 
down, the valve in the bottom of the case, B, closes, and the 
liquid beneath the piston is driven up through the hollow 
rod and emerges in a fine jet from the button. There is a 
screw thread on the bottle or stopper to receive the cap, C, 
for covering the button during transportation. 

The advantage of the device is that it prevents waste of 
the perfume, which is the case when the contents of a bottle 
is shaken carelessly on the handkerchief, or when the bottle 
is left unstoppered. It is also a convenient arrangement for 
the toilet table, as a slight touch on the button causes the es- 
cape of a supply without lifting the bottle. The metal parts 
can be cheaply made by machinery, so that the dealer can 
sell bottles of perfumery provided with the device at quite a 
small additional price. 

Patented through the Scientific American Patent Agency, 
January 14, 1873. For further particulars relative to sale of 
patent, address the inventor, Mr. W. S. Ward, P. O. Box 
4,175, New York city. 

* < » I » 

Pkopbssor Maksh, of Yale College, has received from 
the Geological Society of London a medal known as the 
Bigsby Medal, accompanied by a letter speaking in flatter- 
ing terms of his recent discoveries among the fossils. 



McCONNELL'S TUBE LEAK STOPPER. 

learn by experience that a hundred dollars represents a hun- 
dred weary days' labor, and it seems a great sum of money. 
A thousand dollars is a fortune, and ten thousand is almost 
inconceivable, for it is far more than he ever expects to pos- 
sess. When he has earned a dollar, he thinks twice before 
he spends it. He wants to invest it so as to get the full 
value of a day's work for it. It is a great wrong to society 
and to a boy to bring him up to man's estate without this 
knowledge. A fortune at twenty-one, without it, is almost 
inevitably thrown away. With it, and a little capital to start 
on, he will make his own fortune better than any one can 
make it for him. — Hunt's Merchants' Magazine. 



BOBEBTSON'S CBADLE ATTACHMENT FOB BEDSTEADS. 

The annexed engraving represents a novel mode of at- 
taching an infant's cradle to a bedstead. One form of the 
invention consists in the use of a bracket, Fig. 3, attached 
to the inside of the bedstead rail or other convenient place, 
and provided with holes at top and bottom, through which 
passes the lower end of a rod having its top curved so as to 
support the cradle, as shown in Fig. 1. When arranged in 
this manner with a single rod, the cr: die may swing either 
lengthwise or sidewise ; or, by allowing the rod to turn in the 
bracket, the cradle may have a horizontal, rotary, or semi- 




rotary motion imparted to it. By means of a spring inter- 
posed between the curved arm and the bail, a jumping mo- 
tion may be given to the cradle if desired ; or the bail or 
support may be made flexible for the same purpose. 

Instead of the single vertical support shown in the main 
figure, a forked one, such as is shown in Fig. 3, may be 



used, in which case no bail is required for the cradle, thus 
leaving it entirely clear at the top ; or two supporters — one 
at each end — may be employed, as in Figs. 4 and 5, when 
the child grows too heavy for a single support. 

One advantage possessed by the single or forked stand- 
ards is that they may be readily turned so as to swing the 
cradle either over the bed or on the side of the bedstead, or 
crosswise, as desired. When in the last position the cradle 
may be tipped on one side and so held by a hook (not 
shown), and the child may then receive its nourish- 
ment without the mother feeling its weight or 
heat, which, in warm weather, is a great relief to 
mothers. 

Instead of attaching the brackets to the side of the 
bedstead they may be fastened to the footboard, and 
the cradle is then entirely out of the way in getting 
into bed, and takes up little space that can be oc- 
cupied by other furniture. 

It is often desirable to remove the cradle from the 
bed room to some other. This may be readily 
done by attaching to any convenient woodwork, 
such as the chair or baseboards, wainscoting, etc., a 
bracket or brackets, as shown in Fig. 5; or the 
bracket on the bedstead may be readily slipped from 
its fastenings and as easily secured in the desired 
position. The bracket and rod may be further util 
ized by hanging a baby- jumper from it when the 
cradle is removed. 

This invention was patented September 17, 1876, 
by Mr. T. J. W. Robertson, 820 F street, Washing- 
ton, D. C, to whom applications for further infor- 
mation, or for State, county, or shop rights, or 
licenses to manufacture on royalty, should be made. 

•-♦-• 

make Something : Produce Something. 
Half the people of the world are idle for want of 
some overseeing eye to set them to work. The ad- 
vice which Haydon gave to the erratic poet Keats, to 
settle down to some definite purpose, needs be given 
to almost one half of mankind. There are" very few 
persons but would find themselves comfortably well 
off if they would take hold of any one of a hundred 
pursuits and stick to it. Industry and economy will make a 
most wonderful change in many households. So says one 
of our exchanges, and we believe it is the truth. 

< < t » » 

ADEE'S IMPBOVED TBAF. 
In the annexed engraving is represented a very simple trap 
for soil pipes, drains, etc., which is claimed to completely 
prevent the backing-up of sewer gas. The ordinary bent pipe 
trap is not, as a rule, an efficient protection against this ex- 
ceedingly dangerous emanation, because the discharge of the 
contents of the drain frequently creates sufficient suction to 
draw the water which forms the seal below its proper level 
in the bend. When this occurs, no obstacle whatever is pre- 
sented to the escape of gas, and the trap may as well be ab- 
sent altogether. 

In the present device the body is made about two and a half 




times as large in capacity as the part of the outlet pipe which 
enters it. Hence the weight of the water contained prevents 
the seal being broken by suction or siphonage, because it re- 
quires a greater force to lift the water than it does to draw 
air through it. In event of back pressure, the trap will re- 
sist about two and a half times as much as the old bent pipe 
trap. This is evident from the fact that the pressure is dis- 
tributed over so large a surface of water. If the level of the 
latter is depressed one half inch in the trap, as a matter of 
course the level in the upper limb is raised one and a quarter 
inches. In this way the depth of the seal is increased instead 
of diminished; and when the pressure is withdrawn, the 
water naturally falls back to its original depth of seal, which, 
in this trap, is always one inch. 

Patented June 13, 1876. For further particulars, address 
Messrs. Frederick Adee & Co., 275 Pearl street. New York 

city. 

* I » I » 

Bituminous Macadamization. — In the Faubourg Pois- 
sonniere an experiment new to Paris is being tried in road 
making. The road is laid with broken stones and pebbles, 
and the whole held together with asphalt or bitumen. The 
asphalt is allowed to cool, and the material is subjected to a 
powerful pressure from a steam roller. 
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THE CITY or FLOEENCE, ITALY. 

No city in Italy is more attractive to the tourist than Flor- 
ence. Rivaling Rome in its art galleries and libraries, it 
has the renown belonging to the commercial metropolis of the 
middle ages ; and the spirit of independence of its citizens 
long kept the city free from princely and ecclesiastical tyran- 
ny, and made it the seat of culture, learning, and refinement 
for the whole peninsula. 

We publish herewith views of two of the most celebrated 
buildings in Florence. The first is the Palazzo Vecchio, 
erected in theyear 1398 for the use of the Gonfalonierc and 
Magistrates of the Republic of Florence. For many ages, 
it formed the center of the political life of the Floren- 
tines. A magnificent staircase leads from the court to 
the vast hall where Savonarola convened the citizens in 
his futile attempts to restore to them their ancient liber- 
ties. This hall, now somewhat dilapidated, was used 
for the meeting of the Italian deputies before the removal 
of the seat of government to Rome. The Palazzo Vecchio 
contains a large collection of pictures, among which arc 
numerous portraits of great historical interest; and in 
front of the building, in the open air, are several of the 
finest statues that the Renaissance period produced. Among 
them are the David of Michael Angelo (considered by many 
to be his masterpiece), the Rape of the Sabines by John of 
Bologna, and the Perseus of Benvenuto Cellini. 

Our second engraving shows the Cathedral with the Cam- 
panile designed by Giotto. The great dome, the largest 
in the world, is the creation of Brunelleschi; and Michael 
Angelo, when on his way to Rome to undertake the erec- 
tion of the basilica of St. Peter, is reported to have said that 
it was not possible to surpass the great work of Brunelles- 
chi. The interior of the Cathedral is at first view disap- 
pointing, as the walls are sombre and colorless. But by de- 
grees the simple purity of the proportions and the grand 
sweep of the dome impress the spectator; and the richly 
jeweled windows, which at first are overlooked on account 
of their smallness, soon attract the eye and add to the gen- 
eral effect. 

The Campanile is the pride of Florence, and concerning 
it Mr. Ruskin says: "The characteristics of power and 
beauty occur more or less in different buildings, some in 
one and some in another. But all together, and all in their 
highest possible relative degrees, they exist, as far as I know, 
only in one building in the world — the Campanile of Giotto, 
at Florence. I remember well how, when a boy, I used to 
despise that Campanile, and think it meanly smooth and fin- 
ished. But I have since lived beside it many a day, and 
looked upon it from my windows by sunlight and moon- 
light, and I shall not soon forget how profound and gloomy 
appeared to me the savageness of the Northern Gothic, when 
I afterwards stood, for the first time, beneath the front of 
Salisbury Cathedral. The contrast is indeed strange, if it 
could be quickly felt, between the rising of Salisbury's gray 
walls out of their quiet swarded space, like dark and barren 
rocks out of a green lake, with their rude, mouldering, rough- 
grained shafts, and triple lights, without tracery or other or- 
nament than the martins' nests in the height of them, and 
that bright, smooth, sunny 
surface of glowing jasper, 
those spiral shafts and fairy 
traceries, so white, so faint, 
so crystalline, that their slight 
shapes are hardly traced in 
darkness on the pallor of the 
eastern sky, that serene height 
of mountain alabaster, colored 
like a morning cloud and 
chased like a sea shell. " 

The wonderful tower which 
has drawn such commenda- 
tions from the most captious, 
acute, and sensitive of art 
critics, was the work of an 
artist whose early life was 
passed in the fields, herding 
sheep. Cimabue was his pre- 
ceptor, having seen a rough 
sketch drawn by the shepherd 
boy. It was simply the figure 
of a sheep, scratched upon a 
piece of slate ; but it showed 
such acuteness of observation 
and ability to portray expres- 
sion that Cimabue took the 
young artist into his house 
and taught him painting. 
Giotto lived to eclipse his 
master and to assist Italian 
art to free itself from the 
trammels of the Byzantine 
style. Many of his works 
are now lost; but his skill 

and penetrating observation are shown in those which re- 
main, and it is easy to account for his influence over the 
artists of his time, from Padua to Naples. 

There is in St. Peter's, at Rome, a wonderful mosaic pic- 
ture of Christ stilling the waves of the sea, by Giotto ; but 
it has been so much repaired that little of the original now 
remains. In Padua he executed a series of paintings, forty- 
two in number, illustrating the life of the Virgin Mary. To 
his friendship for Dante may be attributed the allegorical 
tendency of many of Giotto's works. The wonder and en- 



thusiasm which his works excited has not been paralleled, 
even in the history of Italian art; and his influence in the 
art world lasted for a century after his death. 

Near the Duomo in Florence is the Baptistery of St John, 
in which are two bronzed doors, by Ghiberti, which are mar- 
vels of art. Michael Angelo declared them worthy to be the 
gates of Paradise. Not far off is the church of San Loren- 
zo, with the Chapel of the Medici, in which are Michael 
Angelo's statues of Day and Night, and of Giuliano and Lo- 
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THE PALAZZO VECCHIO, FLOEENCE. 

rcnzo de Medici. Probably in no city in the world are so 
many masterpieces of genius and skill to be found within a 

few feet of each other. 

^ < » > ^ 

Titanium Chloride for Prisms. 

In optical experiments and in spectroscopic work, hollow 
glass prisms filled with bisulphide of carbon are frequently 
employed because of the high refractive power of the bisul- 
phide. It possesses, however, several disadvantages, among 
which are its odor and its wonderful solvent properties. The 
hollow glass prisms employed are nicely ground to the proper 
angle and plates of glass cemented thereon. The bisulphide 
of carbon attacks the cement, whatever it may be, and in 




THE DUOMO AND CAMPANILE, FLORENCE. 

most cases soon causes the prism to leak. This necessitates 
the removal of the liquid after using and refilling the prism 
each day when it is to be used. Cannot some other dense 
and highly refractive liquid be substituted for it? 

It is our wish to call attention to another liquid of very 
high refractive power, almost equal to bisulphide of carbon, 
that may perhaps be substituted for it, as it is free from this 
solvent action, at least on some substances. Titanium chlor- 
ide fumes in the air, sending off great clouds of white smoke, 
and is consequently a disagreeable substance to handle. It 



has, however, the property of remaining in a bottle or other 
vessel, even when loosely stoppered, for the reason that the 
fumes of oxide and oxychloride collect about the cork and in 
all other crevices, completely closing them. 

Titanium chloride is prepared in a manner totally analo- 
gous to that employed in the chlorides of silicon, aluminum, 
and some similar substances, namely, the action of dry chlo- 
rine gas upon a mixture of titanium oxide and lamp black at a 
high temperature. Although a difficult laboratory experi 
ment, it might be produced on a large scale almost as easily 
as chloride of aluminum, if the demand for it were suf- 
ficient. 

i* < > > » 

Potassium Xanthogenate as an Antiseptic. 

Not long since we recorded the discovery of remarkable 
antiseptic and conservative properties in the well known bi- 
sulphide of carbon. Unfortunately this substance is exceed- 
ingly offensive to smell and taste, poisonous, combustible, 
and even explosive if mixed with air. If, however, it be 
mixed with an alcoholic solution of caustic potash, it com- 
bines with these substances to form a crystalline substance 
known as xanthogenate of potassium. This latter salt is 
quite as powerful as the more offensive bisulphide of carbon. 

Ztiller, in a letter to Professor Hofmann, states that the 
antiseptic properties of potassium xanthogenate are certainly 
not surpassed by those of any other known substance. Even 
human urine was protected from mould and putrefaction for 
a long time by the use of a small amount of this substance. 
A very small quantity of it has kept plant juices and extracts 
for eight months, whether closed or open, no mould or de- 
composition taking place, nor is the taste affected, and they 
can be taken without injury. At the beginning of October, 
Dr. Grote added some of this salt to wine must, and at the 
end of three months the must preserved the flavor and sweet- 
ness of the fresh juice. Several persons partook of consid- 
erable quantities of this preserved drink without suffering 
any inconvenience. Dr. Zoller expresses the belief that the 
xanthogenate will become naturalized in every household 
on account of its cheapness, ease with which it can be used, 
non-poisonous qualities, and the small quantity required for 
the purpose. 

Xanthogenate of potassium may be employed in medicine, 
both externally and internally ; and to avoid the action of 
potassium on the system, the xanthogenate of sodium could 
be used for medicinal purposes. 

< I » I > 

HOTF to ]nake Printing Plates by Photography. 

M. Boivin, who is perseveringly pursuing his labors and 
interesting researches, has written a description of a very 
facile process to obtain engraved plates capable of being 
printed in an ordinary printing or engraving press. Unfor- 
tunately it is impossible, so far, to reproduce half tones by 
these means ; but nevertheless, the process will be valuable 
for reproducing linear designs and sketches. When it is de- 
sired to produce a block or printing plate in relief, a sheet 
of zinc or copper is taken, J or J inch in thickness. After 
having grained the surface, it is coated, in a warm condition, 
with a light film of wax. To this film you transfer a car- 
bon print by ordinary means, 
and having developed it, it 
is dipped into alum solution, 
and dried. Then the plate is 
plunged into some solvent of 
wax — benzoic, for instance — 
and in this way those por- 
tions of the metal surface not 
covered by the image are laid 
bare, ready to be etched with 
acid; the layers of wax and 
carbon in the other parts are 
sufficient protection against 
any mordant that may be 
used. It need scarcely be 
said that, when blocks for the 
printing press are desired, a 
negative cliche must be made 
use of; while in that pro- 
duced off a plate to be printed 
in an engraving press, a pos- 
itive image must be em- 
ployed. Nevertheless, an or- 
dinary negative may also be 
employed in the latter case; 
only, if this is done after 
having produced the carbon 
picture, the plate must be 
covered with a film of cop- 
per by the electrotype pro- 
cess. The image may be re- 
moved by hypochlorite of 
lime and boiling water, and 
then the wax with benzole, 
and finally acid is employed 
to etcu. In the latter case the copper constitutes the reserve, 
while tne bare zinc plate is etched by the acid. The suc- 
cess of this process of photo-engraving is assured, accord- 
ing to M. Boivin, if use is made of very clear negatives, pre- 
senting opaque blacks and whites free from fog. It is in- 
dispensable, also, that the pigmented tissue has never been 
exposed to light previously. M. Boivin finds that the em- 
ployment of wax is more facile than that of asphalt dis- 
solved in the benzole, recommended by M. Markl for an an- 
alogous process. — E. Lacan, in PJwiographio News. 
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The Treatment of Iron for the Prevention of 
Corrosion. 

Professor Barff recently discoursed on the above subject 
in a lecture delivered before the Society of Arts, London. 
He said: "While experimenting, two or three years ago, 
with my friend, Mr. Hugh Smith, on different methods for 
preventing incrustation and corroding of steam boilers, I 
was led, through the failure of all the processes employed, 
to believe that, i-f it were possible to convert the surfaces of 
iron plates into the magnetic or black oxide of iron, in such 
a manner that the particles of black oxide formed in the 
position of the original particles of iron could be rendered 
perfectly adherent to the iron surface, which does not be- 
come peroxidized, and perfectly coherent with one another, 
the object would be effected. I do not intend to enter into 
the chemistry of the oxidation of iron to its full extent; it 
would take too much time, and it would rathcf tend to con- 
fuse than to enlighten those who are not well up in their 
chemistry, and would raise questions which would bring on 
prematurely a collision with the views of some of my brother 
chemists: which collision, under suitable circumstances, at 
some future time not very remote, I look forward to 
with considerable satisfaction, as it will be the means of 
solving many phenomena which have never yet been ex- 
plained. A piece of dry iron, its surface being polished, 
may be exposed for any length of time to dry air without 
rusting, but it begins to rust at once as soon as the slightest 
moisture comes in contact with it. We have to consider 
only two oxides of iron : one containing 56 parts by weight 
of the metal to 16 parts of oxygen, and the other containing 
twice 56 parts of iron and three times 16 parts by weight of 
oxygen. We speak of these oxides as the protoxide and 
sesquioxide, or as ferrous and ferric oxide. 

" Immediately the protoxide is formed, it being more 
moist, it unites with oxygen and becomes gradually con- 
verted into the ferric oxide. Now, let us suppose a moist 
iron plate to come into contact with oxygen. It is clear 
that the protoxide will be first formed, and this rapidly be- 
comes converted into the higher oxide. Now, suppose you 
take a solution of the salt of the higher oxide and put into it 
metallic iron; in time, the air being excluded, this higher 
salt will become converted into a salt of the lower oxide. 
Let us now see how this bears upon the rapid oxidation of 
iron in the presence of moisture. We have seen that when 
oxygen comes in contact with moisture the first oxide is 
formed and becomes rapidly oxidized into the higher one. 
But this higher oxide is in contact with metallic iron, which 
will reduce it to the lower oxide, thus becoming oxidized by 
the oxygen which it has taken up from the higher oxide. 
You will now see clearly how it is that iron rusts through- 
out its whole substance with such rapidity, for the oxide of 
iron serves as a carrier for atmospheric oxygen to the iron 
to almost any depth. There is another oxide of iron, called 
the black or magnetic oxide, containing three times 56 parts 
by weight of iron and four times 16 parts by weight of oxy- 
gen. Some chemists consider this oxide to be a sort of mix- 
ture of the two others, and they call it ferroso-ferric oxide; 
whether this be the case or not does not matter to us this 
evening. But it is a most important point for our consider- 
ation, that this oxide undergoes no change whatever in the 
presence of moisture and atmospheric oxygen. Nor does 
any temperature to which it can be exposed, in any of the 
ordinary uses to which iron is applied in the presence of 
moisture, either decompose it or produce its further oxida- 
tion. In every school where chemistry is taught, in the 
most elementary lecture on hydrogen, the pupils are told that, 
if they pass steam over red-hot filings contained in an iron 
tube, they will be able to collect and burn hydrogen gas at 
the opposite end of the tube to where the steam enters. For 
a long time it was thought that the particles of black oxide 
formed by this decomposition of the steam were pulverulent, 
and could not be made to cohere into a solid mass. The re- 
sult of a considerable number of experiments has been to 
prove that they can be made not only coherent amongst 
themselves but adherent to the body, and that both these 
produce a proper formation of this black oxide on the sur- 
face of iron plates; for, as I will show you later on, the ox- 
idized surface of the iron resists for a long time, and more 
cflfectually, the rubbing with emery paper, than does the 
simple metallic iron itself, and that there is a very manifest 
difference between the ease with which a sharp rasp is able 
to cut away the surface of the iron and the difficulty with 
which this black oxide is removed from the surface by that 
same instrument. The method, which long experience has 
taught us is the best for carrying out this process for the 
protection of iron articles in common use, is to raise the 
temperature of those articles, in a suitable chamber, say to 
500° Fah., and then pass the steam from a suitable generator 
into this chamber, keeping these articles for five, six, or 
seven hours, as the case may be, at that temperature in an 
atmosphere of superheated steam. I will presently call your 
attention to the diagram of the furnace and mufile which I have 
employed in all our later experiments, and in which all the 
specimens before you, which will be alluded to in this paper, 
were prepared. Differences of temperature are employed 
where different objects are to be obtained. If it be wished 
to act upon surfaces of polished iron or steel, it is desirable 
to let the temperature remain at 500° Fah. until the opera- 
tion is completed. Articles coated in this way will not re- 
sist the action of continued moisture, such as has prevailed 
for the last two months, when exposed out of doors; but 
they will resist the action of any amount of moisture with 
which they may come in contact in a house or building ; and 



the reason of this will be very obvious, because only a thin 
film of the iron on its surface is transformed into the black 
oxide. This I will explain more fully to you when I call 
your attention to individual specimens. At a temperature 
of 1,200' Fah., and under an exposure to superheated steam 
for six or seven hours, the iron surface becomes so changed 
that it will stand the action of water for any length of time, 
even if that water be impregnated with the acid fumes of 
i the laboratory. Before calling your attention to our failures 
j and successes as they lie before you on the table, I will just 
allude to a few of the uses to which this process may be, as 
I consider, successfully applied — to water mains, also to 
water-connecting pipes, as well as to the water pipes used 
inside the house, which, in this case, would supplant their 
leaden predecessors. In this hall of hygiene, these words 
will, doubtless, so:;nd as sweet music to the ears of many of 
those who have honored me with their attendance this even- 
ing. The greatest objection to the use of iron pipes for the 
supply of water in houses hitherto has been this: that by 
rusting they caused the first quantities of water drawn off in 
the morning to be dirty and turbid; now this will be entirely 
prevented if the pipes be first exposed to the treatment 
which I have just explained to you — of course gas pipes 
could with advantage be similarly acted upon — and as the 
surface, when oxidized, is harder than the natural surface of 
the iron, the friction of large bodies of water through the 
pipes, and the friction necessarily employed in fixing them 
in their places, would be much better resisted than by the 
untreated iron itself. I cannot overestimate the advantages 
which the employment of this process must confer on archi- 
tects, who will be by it enabled to employ iron, whether 
wrought or cast, much more largely, not only in the decora- 
tion but in the construction of their buildings. Last sum- 
mer I was at a very large house in the country where the 
entrance portico, some twenty feet high, was being painted 
and decorated, when one of the large plaster ornaments of 
the ceiling broke away from its holdings, and would have 
fallen to the ground except that it was caught by a work- 
man. This ornament weighed not less than twenty-five 
pounds, and if it had fallen from this height upon the work- 
men below it must have killed them. The ornament had 
been there many years, and was fixed up in the best method 
possible, it being supported and secured by iron rods. On 
examination I found that these rods were rusted through 
completely to the very center. I need not make any com- 
ment upon this, since I have been able to introduce you to 
iron treated in such a way that it will never rust. Of 
course, if the process will answer for architectural orna- 
ments, it will answer for statues, so that iron may be used 
instead of bronze, which will materially lessen the cost of 
casting statues, both in the material and in the expense of 
making the moulds. You well know that when a tinned 
saucepan is allowed to get dry on the fire and burns, as the 
servant calls it, so that it is rendereduseless until it is tinned 
again. Now, if such a saucepan be treated by the method I 
recommend, it may be allowed to get red hot without suffer- 
ing injury, for the protection on its surface is produced at a 
red heat. We have experimented on some screws, hinges, 
locks, keys, bolts, with complete success. It has been sug- 
gested to me that the iron nipples used in gaslights would 
not corrode, and would, therefore, be more useful, if sub- 
mitted to this action of superheated steam. Wherever iron 
is used, railings, street gas posts, iron safes for keeping doc- 
uments fireproof and thief -proof, the framework of filters, 
tanks, cisterns for domestic and other uses, iron employed 
in the erection of temporary buildings — which I flatter my- 
self, if treated by this process, would become permanent 
buildings — all these, and many other applications of iron to 
the arts, would immensely gain by being submitted to this 
oxidizing action. I think I need hardly take up your time 
by enumerating other applications for the preservation of 
iron, for it appears to me that they would be commensurate 
with most of the uses to which iron is applied, save and ex- 
cept those where friction — such as that to which rails and 
iron wheels are exposed — would necessarily wear away the 
coating, as they wear away the material itself. I am happy 
to see a namesake of mine here present this evening, who 
will tell you that he is carrying out a process for the manu- 
facture of peat into charcoal by the action of superheated 
steam, and that he is enabled, by superheated steam alone, 
to raise the temperature of his chambers to a red heat, quite 
sufficient to effect his carbonizing process." 

^ I » > » 

Planting Trees for Profit. 

A correspondent of the Ohio Farmer thinks that trees " can 
be grown as easily as corn," and also, under some circum- 
stances, with considerable profit. An acre of soft maple trees 
planted in rows 8 feet apart, with the trees two feet in a row, 
would prove a remunerative venture, as ten trees, twelve 
years old from the seed, will make a cord of wood. The 
writer gives some interesting examples as follows : 

" One of my neighbors, in the spring of 1850, started a 
locust plantation of some acres on rather thin land ; he planted 
the seed in hills four feet apart each way. The seed was 
prepared by pouring boiling water over it ; and after it was 
swelled plump, several seeds were dropped in each hill. The 
seed came up well, and the plants. were cultivated for two or 
three years. As soon as they were large enough for bean 
poles, he began to thin them out, and afterwards, again, for 
fence stakes. In eighteen years he cut them off clean and 
sold them for posts, receiving several hundred dollars per 
acre, and paying off a mortgage on his farm. They are now 
growing much faster than before, and in about twelve years 



from the former cutting will be as large as they then were. 
On another farm in my neighborhood there was grow- 
ing, when I moved here in 1848, a double row of locust trees 
that had been set out to shade a short lane. There were 
forty trees in two rows, four feet apart, and the traes stood 
from four to eight feet apart in the row, allowing one rod in 
width; the ground occupied was one tenth of an acre. When 
these trees were twenty -five years old, they were cut, and 
made 400 first-class posts (averaging ten to the tree), and the 
wood and fence stakes made from the limbs more than paid 
for the work of cutting and splitting. It is now nine years 
since the original forty trees were cut, and I find nearly 300 
trees have come from the stumps and roots to take their 
place ; 180 of these are now nearly or quite large enough at 
the butt for posts, and, from the present rate of growth, I am 
satisfied that, in fifteen years from the former cutting, 
they can be cut again and make over 1,000 posts, and at the 
same time leave 100 or more trees growing that will be from 
four to six inches in diameter. 

" Under any possible circumstances, timbermustcommand 
high prices in the future, and I believe that those parents who 
wish to make an investment for their children, combining 
perfect safety with a certainty of profit, cannot do better 
than to plant timber; it will require no care after it is started, 
and cannot fail to be profitable." 

< < I » » 

The Uses of Evergreens. 

We extract the following from an address recently de- 
livered by the Hon. H. W. Lord, at Pontiac, Mich. : 

Within the last twenty -five years evergreens have greatly 
multiplied, duiing which time many new varieties have 
been introduced ; nurserymen have learned to propagate them 
cheaply, and in such manner that they may be transplanted 
with certainty, so that they are within the reach of all who 
have grounds on which to plant them, and with taste and 
usefulness . Now one cannot travel far through the coun- 
try without finding here and there fine displays of them, 
adorning and sheltering the homesteads of the farm as well 
as the urban and suburban dwellings. 

Some ten years ago the writer purchased of a nurseryman 
at Detroit 1,000 little white cedars, the arbor vitcn; the plants 
were one year old from the seed, about six inches high, and 
cost one and a half cents each — $15 per thousand. Besides 
planting many of them in groups or singly about the house 
and grounds, a sufficient number were used to make a hedge 
or screen on the westerly and northerly sides of a large gar- 
den which had been very much exposed to the sweep of 
blasting winds, sometimes to the destruction of nearly all 
the early plants that it contained. These cedars, set out some 
two or three feet apart, all grew luxuriantly, and they now 
form a living wall about twelve feet high, as impervious 
to the winds as if built of brick or stone, affording a com- 
plete protection to the garden, and more than doubling its 
value for the purposes of its use. Delicate plants, that one 
blast of cold wind in a May morning would chill and destroy, 
now, no matter how bleak the gusty day, seem to nestle in 
the warm sunshine, unconscious of harm. 

This is a cheaply obtained refuge that one may profit by, 
and an inexpensive ornamentation in which one may indulge. 
When rough wintry tempests seem to shake the earth, when 
you hear them howl about your window panes, driving De- 
cember rains almost through them, when your fires burn 
briskly, but do not warm your house : then you may reflect 
that, had you a few years before planted your grounds 
thickly with a variety of evergreens, in the direction whence 
come the prevailing storms, the trees would overtop your 
dwelling and afford you a ' ' hiding place from the wind. " 

If, in the place of our fences, all the roadsides, and the di- 
viding lines between all fields or divisions of ownership, 
were lined with rows of evergreens twenty to fifty feet high, 
it is probable that we should hear no more of winter killed 
wheat, or very little. The expense would be small in the 
first instance compared with fencing. Ten evergreens to 
the rod would be sufficient, and would cost fifteen cents, and 
the labor of planting about as much more. But how about 
the cattle? Well, that is a question of considerable magni- 
tude. It is our opinion that they should never be allowed 
to leave the inelosures provided for them about the barns 
and sheds. 

It is not likely that many in this hall will live to see the 
day, yet we believe it is not very far distant, when there will 
be no fences in Michigan, except those provided to keep 
animals away from the fields, rather than to confine them in 
them. Farmers themselves, severely as they feel the weight 
of their expenses for fences, are as a rule unaware of the 
enormous burden of them, and how much it costs to perpetu- 
ate the incumbrance. If to the westward and northward of 
each farmer's farm and cattle yards a belt of evergreens were 
planted, they would in ten years form as complete a protec- 
tion as a stone wall fifteen feet high, and be better every 
way, affording a hiding place from the winds, that sweet- 
breathed cows, and oxen, and gentle sheep would regard as 
a special providence, and for which they would repay their 
owners many fold. Belts of evergreens planted on the ex- 
posed sides of orchards afford such a hiding place from the 
winds that trees so protected have been observed to be 
fruitful, when others in bleak situations have utterly failed. 

When these truths shall be fully appreciated, and the fur- 
ther truth that every three acres will sustain as much stock 
in the yard as five acres will in the field, then farmers will 
begin to inquire if fences cannot be dispensed with; and 
when they shall realize how destructive to crops it is to let 
the winds go wholly at large, then they will begin not only 
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to decorate and adorn tlieir homes and gardens witli ever- 
greens, but will extend them along the highways, and make 
landmarks of them between all neighboring possessions and 
property. 

Is it a Nenr Element ? 

Dr. George A. KSnig, of the University of Pennsylva- 
nia, recently announced the discovery of what he thought 
to be a new metal. If this proves true, America may have 
the honor of celebrating her centennial year by the discovery 
of a new element in a peculiarly American mineral. Dr. 
Konig states that in analyzing a mineral resembling schor- 
lomite, brought from Magnet Cove, Arkansas, by Professor 
A. E. Foote, he obtained, in the place of titanic acid, a 
white oxide which differed from the former very materially. 
Inasmuch as Dr. K6nig does not tell us wherein these dif- 
ferences consisted, we can scarcely form an opinion on the 
probability of this being the oxide of some new metal. The 
oxide of titanium is itself white, when pure, and possesses 
many remarkable properties, such as existing both in a soluble 
and insoluble form, of passing from the former to the latter 
condition simply by continued boiling, of passing gradually 
into that state by standing, that it is precipitated pure by 
ammonia in the presence of sulphurous acid, sulphureted 
hydrogen, or other reducing agents. The numerous forms 
in which it appears, and its protean changes, would be likely 
to deceive a less experienced chemist than Dr. Kcinig, who 
has already discovered one new mineral, a hydrated oxide of 
titanium, to which he gave the name of hydrotitanite. 

In M. Mendelejefl's remarkable prediction of the discov- 
ery of gallium from a mathematical comparison of the atomic 
weights of the known elements, he also predicted the dis- 
covery of another element to which he gave the name of 
eka-silicon, or eka-silicium, having its place between silicon 
and titanium. Perhaps Dr. Kcinig has discovered eka-sili- 
cium. 

The new element, which Mendelejeff called eka-silicium, 
will be obtained, says he, from its oxide EsOj, or the potas- 
sic fluoride EsKj, F,, by means of metallic sodium. The 
metal will decompose steam with difficulty, acts feebly on 
acids, more easily on alkalies. It will be a difficultly fusible 
metal of a dark gray color, which when ignited is converted 
into an oxide, EsOj, which fuses with difficulty. The speci- 
fic gravity of the oxide will be 4 '7. It will resemble in ex- 
ternal appearance, probably also in crystalline form, in pro- 
perties and reactions, oxide of titanium, TiOj. As the acid 
characters of the oxides of titanium and tin are feeble, al- 
though distinct, the new element will possess the same char- 
acters and be a stronger acid than titanic oxide. It will bear 
the same relation to titanium as zinc to calcium, and as ar- 
senic to vanadium; so its basic properties will be more feeble 
than those of the oxides of titanium and of tin, but stronger 
than silica, SiOj. We may expect it to form a hydrate sol- 
uble in acids, the solution being easily decomposed with the 
separation of an insoluble metahydrate. It will be more 
easily separated from acid solution than TiOj, less easily 
from alkaline solution. There is no doubt that it will form 
with corresponding salts of silicon, titanium, zirconium, and 
tin, isomorphous double fluorides. The potassic fluoride 
will be more soluble than the corresponding silicon salt. 
The chloride of the new metal will have the composition Es 
CI4, will boil at 212° Fah., or perhaps lower ; its vapor den- 
sity will be about 1 '9 at 32° Fah. It will form, like silicon 
and tin, a series of volatile metallo-organic compounds, which 
will distinguish it from the chloride of titanium. 

If Dr. KSnig has not really discovered this expected 
metal, its discovery is not distant, for many of our American 
chemists are earnestly engaged in hunting it down, and with 
our vast mineral resources, and the Russian chemist's expli- 
cit directions of where and how to look for it, we aaticipate 
speedy success. 

Mendelejeff 's remarkable prediction of gallium was the re- 
sult of what he calls the periodic law. His table, from which 
he obtained his results, and the study of which will prob- 
ably lead to many other interesting discoveries, having never 
before been printed in English, is given below: 



treatment of argentiferous lead with zinc, for the purpose of 
extracting the silver and refining the lead, is by no means a 
novel process. About 20 years ago a metallurgist named 
Parkes took out patents for desilverizing rich leads by means 
of zinc, and a manufacturing firm adopted his process. They 
were, however, subsequently obliged to abandon it, in conse- 
quence of the difficulty experienced in the separation of the 
zinc from the concentrated silver, to admit of the cupellation 
of the latter metal. A German chemist, named Flach, 
afterwards took up the subject, and by running the alloy of 
zinc, silver, and lead, along with iron slag, through a pecu- 
liarly constructed blast furnace, was enabled to free the con- 
centrated silver-lead from zinc. He also proposed the use of 
this furnace for the removing of traces of zinc from the de- 
silverized lead, but this was abandoned in favor of the ordi- 
nary improving or calcining pan. The operation with the 
blast furnace was found to be very troublesome, and, as the 
greater portion of the zinc was entirely lost, was by no means 
economical. 

M. Manes, of Messrs. Guillem & Co., Marseilles, who 
were the first to work Flach's process, found out and pat- 
ented a simple means of treating the alloy and recovering 
the zinc by distillation. This is the process now in use, and 
known as the Flach-Guillem process, and which is carried on 
at the Clyde Leadworks in the following manner: About 18 
tons of rich lead, containing generally from 60 to 70 ozs. of 
silver per ton, are melted in a large cast iron pot, 1 per cent 
by weight of zinc is added, and the whole well stirred for 20 
minutes. The fires are drawn, and the contents allowed to 
settle and cool until the zinc rises to the surface, and forms 
a solid ring or crust, containing the silver and other foreign 
metals. This alloy is removed to a small pot at hand, where 
part of the lead is sweated out, and the alloy thoroughly 
dried. The large pot, with the lead now partially desilverized, 
is again heated up and treated in the same way as before, but 
with the addition of only ^ per cent of zinc, which when it 
has risen to the top is removed as before and dried. A third 
addition of J per cent of zinc is found necessary to take out 
the remainder of the silver, care being taken on the cooling 
of this zincing that all the crystals are cleanly skimmed off. 
The lead in the large pot is assayed, and found almost always 
to contain less than 5 dwts. of silver to the ton of lead; if it 
should happen to contain more, it is due to carelessness on 
the part of the workmen. The pot is now tapped, and the 
lead run down into an improving pan, where it is kept at a 
high heat for nearly eight hours, for the purpose of oxidiz- 
ing or burning off the small percentage of zinc which is left 
in it from the zincing process ; after seven or eight hours' 
firing in this pan, it should contain no trace of zinc. It is 
then tapped and run. into moulds for market lead or for the 
manufacture of lead product:. The old improving pans 
were made of cast iron, placed on a bed of sand, with a 
groove in the upper sides, which groove was filled v/ith bone 
ash, to prevent the action of oxide of lead on the iron. These 
pans, from thegiving way of the bone ash and the great wear 
and tear on the iron from the high heats necessary, were 
found to be both troublesome and expensive, being very 
often under repair, and seldom lasting more than six or 
eight months. They have been superseded by an improving 
pan of cast iron, lined with brick inside. This pan, instead 
of being placed on a bed of sand as was the case with the 
old improving pan, is hung on brick walls, and is quite open 
both below and round the outside. This new pan has been 
working in the patentee's works, Marseilles, for some years, 
and at the Clyde Leadworks for the last eighteen months, 
without any breakdown. It burns no more coal, and can 
be as economically worked in every way as the old pans. 

The zinc and silver alloy after being dried is melted in a 
plumbago crucible, covered on the top, well luted with fire- 
clay, connected with a cast iron receiver by means of a 
plumbago pipe, and fired up with coke. The zinc distils 
over, and is condensed in the iron receiver. After all the 
zinc has been distilled, the pipe is disconnected, the cover 
removed, and the lead and silver left in the crucible is ladled 
out into moulds ; thence it is taken to the refinery, where it is 
cupelled in the usual way. The block of metallic zinc re- 
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liead Desilverizing b7 the Zinc Process. 

Some few years since the system of desilverizing lead with 
zinc, invented by Mr. Flach and tested at the smelting 
works of Messrs. Guillem at Marseilles, was fully described 
in the Mining Journal, and an interesting account is now 
given by Mr. James E. Stoddart of the manner in which the 
process is carried on by Mr. William Lang, Jr., and Co., 
at the Clyde Leadworks, Glasgow. He explains that the 



covered in the condenser is removed, and used over again in 
the first part of the process. All the oxide of lead and dross 
formed in thee' iff erent processes are taken to the reducing 
furnace, mixed with the coal dross, and reduced back to the 
metallic state. The dross from this furnace still contains 
some lead, and is put through the slag hearth — a blast furnace 
fired with coke — the fumes of lead oxide from which are 
concensed in what is known as Johnson's patent condenser, 



and are all recovered. The lead from the slag hearth, which 
contains a number of impurities, as copper, antimony, iron, or 
sulphur, is taken to the improving furnace — a furnace built 
in exactly the same way as the dezincif ying pan. About 20 
tons of this lead are heated for a period generally from four 
to five days, l^t the time varies according to the amount of 
impurities present. The oxidized impurities as they are 
formed fioat to the surface, and are skimmed off by the 
workman, who is made to keep the lead perfectly clean, so 
as to have a fresh surface always exposed to the action of 
the fiame. The dross skimmed off is at first of a black color, 
but gradually becomes lighter as the operation goes on, until 
it shows nothing but yellow oxide of lead. When this ap- 
pearance is noted the pan is tapped into moulds or into the 
desilverizing pot, where it is treated with zinc, and the sil- 
ver extracted as in the manner before described. 

By this process the lead can be desilverized and turned out 
in the shape of market lead in 30 hours from the time it is 
put in process, the loss in working being not more than 1^ 
per cent. That all the silver is thoroughly taken out may 
be seen from the fact that there is an excess of silver, to the 
extent of nearly 2 per cent, over the assays obtained on the 
large scale. An analysis of the market lead gave antimony 
0015 and silver 0004 per cent, a trace of copper, but no 
iron or zinc, from which it will be seen that the lead refined 
by the zinc process is almost chemically pure, and to this is 
due the finer quality of the products manufactured from it. 



An Ilngllsh Vlenr of American manuftictures. 

It is incumbent upon the manufacturers of the United 
Kingdom to show the world at Paris next year that they 
have not fallen behind the position they once occupied. The 
competition at Philadelphia was not altogether satisfactory 
to us. 

It is true that every nation has an advantage in exhibitions 
held within its own area; but the products of the industry 
of the United States surpassed our own oftener than can be 
explained by this circumstance. It appeared as if there was 
a greater economy of labor habitually practised in the 
States, and in conjunction with this there was evidence of 
the more constant presence of a presiding mind superintend- 
ing every process of industry. The best machine in the 
world will fail to give satisfaction if there is not an intelli- 
gent human being at hand to watch it, to take care of it, to 
detect the smallest failure in its working as soon as it is de- 
veloped, and to suggest and supply the means of correcting 
any miscarriage of its functions. 

A steam engine dropped from heaven in the middle of 
Africa might be adored, but could not be put to any use. 
The failure of many of our industrial enterprises in foreign 
parts can be traced to the difficulty in procuring agents and 
assistants that can be taught to use the machines committed 
to their care. 

Much of the mechanical work shown at Philadelphia was 
executed with a fineness that could not have been exceeded 
if every man who had any share in its production had origi 
nally conceived it and had been solely interested in its suc- 
cess. There was evidence of personal care and personal 
anxiety; every stage must have been watched with intelli- 
gence and with zeal. In comparing the results with our own, 
we are painfully suspicious that they revealed the application 
of more brains than we always have at our command. — Lon- 
don Times. 

Platinum Plating. 

M. Dode has patented a plan for giving cast objects a coat- 
ing of platinum. The object as cast, or after being enam- 
eled, is first washed over with a brush dipped in turpentine; 
a mixture of borate of lead and oxide of copper is next ap- 
plied, and the casting dried in a drying stove. The next 
step is to immerse the object so prepared in a composition 
of borate of lead, German litharge, platinum in the state of 
chloride, ordinary ether, essence of lavender, and anilic (?) 
acid. Finally, the platinized object is submitted to the ac- 
tion of heat. 



DECISIONS OF THE COTTBTS. 
Supreme Court of tlie United States. 

PATENT DRILLING APPAKATU8.— WILLIAM H. CAMMETEB AND SAMUEL 
LEWIS, APPELLANTS, VS. JOHN NEWTON, WASHINGTON ISBTT8, CHARLES 
ECCLESTON, AND WILLIAM L. QUINN. 

[Appeal from the Circuit Court of the United States for the Southern 
District of New York.— Decided October Term, 1876] 

Mr. Justice Clifford delivered the opinion of the Court, which was to the 
effect that the device used by defendants was not covered by the patent 
of plaintiff. The Court affirmed t e following points: 

Inventions may be assigned before they are patented. 

Public employment is no defence to the employee for having converted the 
private property of another to the public use without his consent, and with- 
out just compensation. 

Private property, the Constitution provides, shall not be taken for public 
use without just compensation, and it is clear that that provision is as ap- 
plicable to the Government as to individuals, except in cases of extreme 
necessity in time of war, and of imminent and impending public danger. 

A patent is private property, and the Government cannot, after it is issued, 
make use of the improvement any more than a private Individual without 
license of the inventor, or making him compensation. 



Important Patent Decision In Canada. 

In 1873 the Canadian Patent Office granted three patents to George T. 
Smith, one for a process of milling, and two for flour dressing machines. 

The following is an extract from the Patent Act of 1873, as amended in 
1875: 

Skption 28.— Every patent granted under this actshall be subject and ex- 
pres).;c(l to be subject to the condition that such patent and all the rights 
and privileges thereby granted shall cease and determine, and the patent 
shall be null and void at the end of two years from the date thereof, unless 
the patentee, or his assignee or assignees, shall, within that period, have 
commenced, and shall, after such commencement, continuously carry on in 
Canada the construction or manufacture cf the invention or discovery pat- 
ented, in such manner that any person desiring to use it may obtain it, or 
cause it to be made for him at a reasonable price, at some manufactory or 
establishment for making or constructing it in Canada: and that such patent 
shall be void if, after the expiration of twelve months from the granting 
thereof, the patentee, or his asslg ee or assig ees, for the whole or part of 
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his interest in the patent, imports, or causes to be imported, into Canada, 
the invention for which the patent is granted; and provided always, that 
in case disputes should arise as to whether a patent has or has not become 
null and void under the provisions of this section, such disputes shall be 
settled by the Minister of Agriculture or his Deputy, whose decision shall 
be final. 

" 3. Whenever a patentee has been unable to carry on the construction 
or manufacture of his invention within the two years hereinbefore 
mentioned, the Commissioner may, at any time not more than three months 
before the expiration of that period, ^rant to thepatentee a further delay 
on his adducing proof to the satisfaction of the Commissioner that he was 
for reasons beyond his control prevented from complyintc with the above 
mentioned condition."— Pa^ewi Act of 1S72, as amended in 1875. 

We have received from the Minister of Agriculture, of Ottawa, Canada, 
a book of 34 pages, setting forth the facts, law, and decision in the above 
case. The case is one in which Benj. Barter (the disputant) alleges the 
forfeiture of the three patents granted to Geo. T. Smith (the respondent), 
on the grounds of mm-manvfacturinf/ within two years of the date of 
each patent, and on the ground of importing after twelve months, in terms 
of the above Sec. of the Acts of 1872 and 1875. The case was deemed of 
such importance in itself and in its bearing on Canadian patents in general, 
that it was deemed of public interest by the Minister of Agriculture to re- 
port it at some length and in detail. 

Messrs. Edgar, Fenton, and Richie, of Toronto, were counsel for Barter; 
Messrs. Grahame, Rowland, and Byerron, of Toronto, counsel for Smith. 

Before the Deputy of the Minister of Agriculture. 

The petition addressed to the Honoraole the Minister of Agriculture 
(bearing date the 18th of October, 1876) by the disputant, represented that 
patents No. 2,409, for a process of milling; No. 3,557, for a flour-dressing 
machine, and No. 3,358, also for a flour-dressing machine, granted to 
George Thomas Smith in 1873, are null and void, and should be so declared 
for non-compliance with the provisions of the 38th section of the Patent 
Act of 1873, requiring manufacturing within two years and forbidding im- 
portation after twelve months. The petition asked that the patentee 
should be required, in case he should state that his inventions have been 
manufactured, to furnish the particulars. The petition furthermore alleged 
thaL importations of the said inventions had taken place on the 25th day 
and on the 39th day of April, 1876. 

The parties appeared at the office of the Minister of Agriculture, at Ot- 
tawa, Out., with their witnesses and documentary evidence. After an ex- 
haustive examination of the case, the Deputy Minister rendered his de- 
cision, which is flnal, in favor of Smith. The Deputy Minister, in giving 
his decision, reviews at length all the points at issue, carefuUjr digests the 
Canada patent laws, and cites from patent decisions both in this and 
foreign countries. We have not space to publish the decision in full, but 
such extracts only as seem most interesting and instructive to our readers. 
In the decision, he states : " It is universally admitted in practice, and it is 
certainly undeniable in principle, that the granting of letters patent to in- 
ventors is not the creation of an unjust or undesirable monopoly, nor the 
concession of a privilege by mere gratuitous favor; but a contract between 
the State and discoverer. * * Invention being recognized as a property, 
and a contract having intervened between society and the proprietor for a 
settlement of rights between them, it follows that unless very serious rea- 
sons, deduced from the liberal interpretation of the terms of the contract, 
have happened, the patentee's rights ought to be held as things which are 
not to be trifled with, as things sacred in fact, confided to the guardianship 
and to the honor of the State and of the Courts. As it is the duty of so- 
ciety not to destroy, on insufficient grounds, a contract thus entered upon, 
so it is the interest of the public to encourage and protect inventors in the 
enjoyment of rights legitimately and sometimes painfully and dearly ac- 
quired. TTie patentee is not to be looked upon as navinginterestsin direct 
opposition to the public interest, an enemy of all, in fact: ' The gain made 
by the inventor when his invention is known will be,' says Agnew, ' pro- 
portionate to the amount of benefit which the public derive from the use 
of it.' * It is almost self-evident,' says an able American author, ' or at any 
rate readily susceptible of proof, that the magnificent material prosperity 
of the United States of America is directly traceable to wise patent laws 
aud their kindly construction by the courts.' 'The increasing develop- 
ment,' says Armengaux, ' which inventive genius undergoes, is principally 
due to the protection, very insufficient as yet, which is granted by most 
govemments to those who are the real promoters of arts and industry.' * * 
Therefore the real meaning of the law is that the patentee must be ready 
either to furnish the article himself or to license the right of using, on lea.- 
8ona,h\e teTmti, to ani/ person, desiring to use it. But again that desire on 
the part of such a person is not intended by the law to mean a mere 
operation or motion of the mind, or of the tongue; but in effect af}ona,fide 
serious and substantial proposal, the offer of a fair bargain accompanied 
with payment. As long as the patentee has been in a position to hear and 
acquiesce to such demand, and has not refused such a fair bargain proposed 
to him, he has not forfeited his rights. * * Therefore, George Thomas 
Smith's patents, No. 2,357, for a flour-dressing machine; No. 3,358, for a 
flour-dressing machine, and No. 3,409, for a process of milling, have not 
become null and void under the provisions of Section 38th of the Patent 
Act of 1872." J. C TACHE, 

Deputy of the Minister of Agriculture, 

Department of Agriculture, 
Patent Office, 

Ottawa, 15th February, 1877. 
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NEW BOOKS AND PUBLICATIONS. 

Natural Philosophy for Beginners. "With Numerous 
Examples, Part I : The Properties of Solid and Fluid 
Bodies. By I. Todhunter, M.A., F.R.S., St. John's 
College, Cambridge, England. Price $1.50. London 
and New York: Macmillan & Co. 
Mr. Todhunter's renown as a teacher is well known in this country, 
where his numerous works on mathematics and mechanics are highly 
valued and extensively used. His latest work is the above-mentioned, 
and it Is an admirable textbook, prepared and edited with the greatest care 
and accuracy. The writer evidently possesses in an unusual degree the 
skill to impart knowledge in clear and unmistakable language, and he pre- 
sents the phenomena and the laws and applications governing them in a 
manner specially adapted to the capacities of young students. We com- 
mend this book to the notice of boards of education, in the belief that the 
time is coming when elementary science and scientific methods of thought 
will form part of the common school education of this country. 

The Chemist's Manual. A Practical Treatise on Chemistry. 
By HenryA. Mott, Jr., E.M., Ph.D. Price $6. New 
York city: D. Van Nostrand, 23 Murray street. 
This is one of those books for which professional men generally keep a 
sharp watch, and which, when purchased, they do not lock up in a case, but 
place within easy reach of the hand on the working desk. Why they do 
this is because they have learned or may learn that the author, for some 
seven years past, has pursued that invaluable habit, the taking of notes. 
Beginning while a pupil of some of our most eminent chemists, he listened 
attentively and jotted down useful hints and suggestions, important ref- 
erences, etc., which he has now utilized for his own benefit. Continuing 
the habit in the practice of his prof ession, the memoranda soon assumed 
large proportions ; those who knew of their existence, knew also their value; 
their publication, if only for their preservation in permanent form, was sug- 
gested, and hence the large and handsomely executed book before us. 
The work is by no means a mere compilation, but bears the marks ofclose 
and assiduous labor. Every scheme of aniilyais, for instance, has been 
proved to be thoroughly right ; and as every formula for every reaction 
is given, this part of the book is of especial value to the student. Another 
very important portion of the volume, to druggists and physicians, is an 
elaborate table wherein all drugs in use are named, and their usual impuri- 
ties denoted, and how the same may be detected. Dr. Mott deals i/n ex- 
tenso with qualitative, quantitative, and blowpipe analyses, assaying, min- 
eralogy, stoichiometry, and specific gravity determinations, and adds a mis- 
cellaneous department, replete with the species of information which, 
though constantly needed, is scarcely ever found collated. The author's 
style of writing throughout is plain and direct, the explanations are lucid, 
and altogether the work is one we can cordially commend. 

Dynamics or Theoretical Mechanics. By J. T. Bot- 

tomley, M.A., etc. New York city: Gr. P. Putnam & 

Co., 183 Fifth avenue. 

This is another volume of Putnam's "Elementary Science Series." It 

is a good simple treatise, as a rule clearly written ; but it reveals obscurity 

in the writer's minO as to the proper definition of the term '* force ." This 

is the grand stumbling block for writers on mechanical subjects, and it is 

high time that a definite meaning should be attached to so fundamental a 

conception . 

An Analysis of Religious Belief. By Viscount Amber- 
ley. New York city: D. M. Bennett. 
We would take this opportunity to inform publishers and correspondents 
that the columns of this journal are not open to the discussion, review, or 
criticism of matters pertaining to religious faith; and that it is entirely 
useless to send us letters or books on such subjects. The volume above 
named is the work of a young English nobleman, now deceased. It created 
great comment in England at the time of its publication, and caused much 
pain to the friends and relatives oj its author, who. being best conversant 



with the circumstances of its production, made every eflfort to prevent its 
circulation. The present publisher, as a matter of charity and good taste, 
should have respected these desires. Hereafter, books of this class sent 
to us will remain unnoticed. 

A Text Book op Mineralogy. By Edward S. Dana. Price 
$5. New York city: John Wiley *fc Sons, 15 Astor 
place. 

This work originated with Professor J. D. Dana, who undertook its pre- 
paration several years ago, but was compelled to relinquish the task because 
of ill health. The present editor has now carried out the plan, and has 
produced a veryexcellent book. It is brought fully up to the latest dis- 
coveries and investigations ; the modern system of chemical formulae is 
used throughout ; and the general arrangement of the volume could hardly 
be improved. The work is especially valuable as a book of reference for 
the library, as its various subjects are concisely yet fully treated, while 
they are rendered conveniently accessible through a copious and valuable 
index. For schools and colleges, probably no better text book relating to 
this important subject could be found than this. 

ROSH Culture.— The Dinger and Conard Company, of West Grove, 
Chester county, Pa., the great rose vine culturiats, have just issued their 
annual catalogue for 1877. The pamphlet is illustrated, giving names and 
cuts of new varieties, with instructions as to soil and how to grow and 
propagate roses in the best manner. Wo have purchased of Messrs. Din- 
ger & Conard 's Company a variety of plants atdifferenttimes, with invaria- 
ble satisfaction as to the result. To persons interested in roses, wo would 
ecommend the inclosure of 10 cents to the above firm for a copy (by mail) 
of their new manual. 

DREAMS OF A FRKE Tradk PARAniSE.— This is a gathering of humor- 
ous sketches and dialogue, with 12 illustrations on free trade. A very 
amusing pamphlet. Price 30 cents. Henry C. Baird & Co., Philadelphia, 
Pa. 



Inventions Patented in England by Americans. 

From February 30 to March 8, 1877, inclusive. 

Alloy.— F. Raymond, Greenville, S. C. 

Bale Tie.— J. H. Elsworth, Galveston, Texas. 

Bath, etc.— C. A. Blessing, Philadelphia, Pa. 

Boot Sole.— S. J. Gordon, New York city. 

Brake and Rudder.— J. Hutton, New York city. 

Breech-loading Gun.— F. L. Bailey (of Indianapolis, Ind.), London, Eng. 

Campaigne Biscuit.— C. Morflt (of Baltimore. Md.), London, Enjj. 

Cleansing Wool, etc.— O. Low, Chelsea, Mass. 

Crutch Ferrule, etc.— T. C. Allen, New York city. 

Display Card, etc.— H. H. Snow, New Haven, Conn. 

Harrow, etc.— G. W. Martin, Port Hudson, La. 

Horse Collar.— E. Payne, Chicago, 111. 

Knife-cleaning machine.— L. Guex, Springfield, 111. 

Knitting machinery, etc.— C. H. Landenberger,. Philadelphia, Pa. 

Lighting Gas.— C. K. Trull, New York city. 

Locomotive Engine.— H. C. Wells, Brooklyn, N. Y. 

Preserving Meat, etc.— J. P. McLean, New York city. 

Screw MACHINERY .—J. A. Kernochan, Pittsfleld, Mass. 

Skate Fastening.— E. H. Barney, Springfield, Mass. 

Spinning MACHINERY. —E. Harris, Providence, R. I. 

Tag, etc.— T. p. Marston, New York city. 

Wash Stand.— H. a. Richardson, New York city. 
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NEW MISGELLANEOTJS INTENTIONS. 



IMPROVED CARD RACK. 

Francis Hayek, New York city .—In this card rack any desired number 
of cards may be arranged in alphabetical and regular manner, so as to be 
instantly found, the rack being of compact shape and admitting the ar- 
rangement of twice the number of cards on the same space as the card 
racks in common use. The card rack has a number of pivoted clamp 
pieces that are connected to a slide rod, to be thrown to one side or the 
other for putting in or taking off cards from the clamps . The cards whose 
names begin with one letter form the face, those with the next letter of the 
alphabet the back, on each clamp piece, the cards of either letter being 
readily exposed by throwing the clamping pieces by the slide piece to one 
side or the other. 

IMPROVED IMPLEMENT FOR LOADING FIREARMS. 

Charles W. Hovis, ParkerCity, Pa., assignortohimself and W. J. Hovis, 
of same place.— This invention is a revolving case containing chambers 
suitable for holding a charge in each one for the gun to be loaded, working 
between twojilates which close the chambers at the ends, except at one 
place, where there is a chamber to receive the muzzle of the gun to be 
loaded, and hole through eacli plate coinciding with it, so that the load can 
be pushed out of the loader into the gun when the muzzle of the latter is 
in said chamber, and under each chamber is a valve to retain the load till 
ready for discharge. 

IMPROVED BALE TIE. 

James M. Polland, New Orleans, La.— This invention is an improvement 
upon the so-called " B " tic, for which letters patent wore granted to same 
party on November 28, 1876. In the present invention, the lug or projec- 
tion, which in the former invention engages the slotted band, is dispensed 
with, also the slots in the free end of the band, and a roller or movable 
cam is employed for engaging the band and effecting the " lock." 

IMI'UOVED FLUID MEAT. 
John L. Johnston, Sherbrooke, P. Q., Canada.— This is a compound con- 
sisting of lean flesh and albumen, in the form of a dry powder, and the 
well known gelatined meat essence. 

IMPROVED TYPE MOULD. 

Thomas Mason, New York city, assignor o David Wolfe Bruce, of same 
place.— This is a type mould provided with one or more oppositely disposed 
angular projections or shoulders within its breaks for severing the jet from 
the type. Its object is to dispense with that process of type-founding 
known as " breaking off." 

IMPROVED NECK YOKE RING. 
Charles Shuman, Red Oak, Iowa.— This ring is so constructed as to allow 
the neck yoke to be turned nearly parallel with the tongue. 

IMPROVED LASTING JACK. 

Charles H. Collins, Lynn, Mass., assignor to himself and Francis Deshon, 
of same place.- The advantages claimed for this invention are that a whole 
boot or shoe can be lasted complete without the aid of knees or other de- 
vices for pulling the upper over. The toe of the boot or shoe may be 
thrown over, bringing it into a convenient position to last the toe, after 
which the jack can be readily readjusted to a vertical position. It can be 
conveniently used at a high or low bench, and the operator may stand or 
sit at pleasure. 

IMPROVED TRAVELER FOR JIB -SHEETS. 

Joseph D. Drinker, Montrose, Pa.— This is an improved bar for holding 
the jib-sheet in a fore and aft vessel, when beating to windward, so as to 
dispense with a man to attend to said jib. It shifts over the sheet auto- 
matically on going about. 

IMPROVED CURRYCOMB. 

James N. Rundle, San Francisco, CaL, assignor to himself and David L. 
Fonseca, of same place.— This currycomb is so constructed that it wil 
clean itself of dust and hair while being used, rendering it unnecessary to 
knock it against the timbers of the stall or stable. The frame and the 
tooth plates play upon a hinge. The movement is limited by a keeper, so 
that the jar caused by checking the said movement may knock off any dust 
and hair that may be adhering to the tooth plates. 



IMPROVED FOLDING SEAT. 

Arthur B. Cogswell, Burlington, Vt— This seat is so constructed that it 
may be folded so compactly that it will occupy no more space than the 
breadth of the side frames or standards. When the seat is extended for 
use, the rear edge is raised and drawn forward, bringing the pins into the 
long arm of the elot in the standard. The seat then drops, by its own 
weight, into position. 

IMPROVED INDICATOR. 

Charles C. Curtiss and James Curtis, Chicago, 111. — This is an improved 
dial, on which a business man, upon leaving his oflice, may indicate with 
great facility whether he is in or out, or that he is out and back at a certain 
time. It consists of a base dial, with the hours and the words "In," 
" Out," " Back at " marked thereon, on which, within the outer circum- 
ference, a second partly recessed plate or disk is guided, and above the 
same one or two index hands for indicating the time, the recessed plate and 
hands being returned by a face plate or disk. 

IMPROVED VAPOR BURNER. 

Frederick A Sawyer, iIoust:n, Tex., assignor to himself , Addison H. 
Baldwin, and Artemas N. Carter, of same place.— This is an improved con- 
struction of a vapor burner, by which the same may be readily lighted or 
adjusted to a larger or smaller flame. An outer sleeve or jacKet with disk- 
shaped flange slides below the outer burner tube for protecting the burner 
against a draft of cold air from below. 

IMPROVED BAGGAGE CHECK GUARD. 

David Untermeyer, New York city.— With this device no one, not even 
the baggage-master, can see the check or know what it is after the dupli- 
cate check and the key have been delivered to the passenger, until such 
passenger presents his check and key. In the outer side of a door is 
formed a slide to receive a ticket, upon which is marked the place to which, 
and the place from which, the baggage is sent. With this device it would 
be useless for a thief to change the direction ticket, and thus chauge the 
destination of the trunk, as even then he could not get the trunk without 
the check and key, which the owner of the trunk carries. 
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NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 



IMPROVED METHOD OP VENTILATING ROOMS. 

Gregory C. Quezada, Troy, N. Y.— The object of this invention is to pro- 
vide fresh air con:inually for theaters, churches, rooms, etc., and also at 
the same time to lower the temperature of the same and supply a certain 
degree of moisture. The invention consists of an outer pipe column or 
tubular body of suitable non-porous material and of an inner pipe of porous 
material, between which a space is formed that is filled with water or other 
liquid. The air is drawn through or forced through the tube by a fan or 
otherwise, and supplied to the room at reduced temperature. The appa- 
ratus is based on the principle of lowering the temperature by the evapo- 
ration of water or other liquid percolating through a porous pipe. The air 
in its passage through the porous pipe is thus cooled and furnished to the 
rooms. 

IMPROVED SASH BALANCE. 

Jules Houriet, Terre Haute, Ind.— This invention consists of the combi- 
nation, with the upper and lower sashes, of a cord that is connected to the 
upper sash, clamped to the lower sash, and passed over a pulley at the top 
of the window casing. For raising the lower sash the upper cord is taken 
hold of and pulled till the sash arrives at the required height, where it is 
fastened by a suitable sash lock, it being lowered again by its own weight 
on the release of the lock. 

IMPROVED BOX-NAILING MACHINE. 

Amos P. Goodhue, Fond Du Lac, Wis.— Thts is an improved machine 
for nailing together the parts of round boxes, enabling the boxes to be 
nailed quickly and accurately. In using the machine, the bottom of the 
box is placed upon the center of a plate, and the hoop of the box is placed 
upon the flanges around the edge of the said bottom. A crank is then 
turned to bring all the slide blocks inward to rest against the hoop of the 
box, and press it against the edge of the said bottom. A shaft is then 
Wimed until punch holders have reached the limit of their forward move- 
ment, and the punches are then adjusted so that their forward ends may 
strike the hoop of the box. The punches are then drawn back, nails are 
inserted into the dies, the die holders are turned down into a horizontal 
position, and the punch-driving mechanism is thrown into gear, which 
carries the punches forward and forces the nails into the box. As tho 
punches are withdrawn their driving mechanism is thrown out of gear, and 
the die holders rise into a vertical position, so that another set of nails can 
be readily placed in their dies. 

IMPROVED METHOD OF OPERATING SAWMILL CARRIAGES. 

Marfin Lally, Eau Claire, Wis.- The wheel on the driving shaft, being 
rotated, causes a chain to draw the carriage in one direction or the uther 
with a positive motion. The tightening pulleys take up the slack in the 
chain, so that the carriage answers to every motion of the driving wheel. 
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NEW TEXTILE INVENTION. 

IMPROVED SPOOLER. 

Samuel F. Cobb, Alberton, Md.— This invention relates particularly to 
the form or construction of a slotted cam cylinder and the combination of 
the same with traversing bars carrying the thread guides and working 
horizontally in slots formed in the sides of the arches, or frames, in which 
the spool spindles are joumaled. The machine can be so changed as to 
increase or decrease the traverse simply by removing the gear, thereby en- 
abling the operator to make as even and regular layers when spooling 
number four yarn as when spooling number fifteen, presenting all the 
while the spool is being filled a smooth even surface to the thread, con- 
sequently the spool must be finished as commenced. In other spooling 
machines, the traverse is generally worked without this provision, and 
changing them from fine to coarse numbers produces an uneven ridgy sur- 
face, which grows worse as the spool increases in size. 
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NEW AGRICULTURAL INVENTIONS. 



IMPROVED SULKY ATTACHMENT FOR PLOWS. 

Samuel P. Langsford and Wiley N. Stroud, Waxahachie, Tex.— By this 
invention a farmer is enabled to apply any kind of plow to the sulky frame, 
and ihereby do all his work with the same without having to walk in plow- 
ing. The invention consists of a sulky frame, to which the plow beam is 
rigidly applied, the connecting pieces and tongue being capable of adjust- 
ment to the position of the plow beam on a vertically sliding crosspiece, 
which is raised or lowered, so as to elevate or depress the plow, by lever 
connection with the seat of the sulky. 

IMPROVED RECIPROCATING CHURN. 

Bemhard Janson, Effingham, 111.- This invention consists in a chum body 
having a handle and cover attached thereto, and provided with a socket on 
its tower side, which is adapted to receive a stud or pin on a stationary 
base piece or platform. The chum barrel turns on a fixed axis, and re- 
ceives a rocking or tilting movement to the right and left, by making the 
recess in the projection of the chum larger than the axis pin. 

IMPROVED HARVESTER. 

Andrew Campbell, Nebraska City, Neb. — This invention consists in two 
special combinations— one for the fingers and bars, the latter with sharp 
edged front tooth, and another combination of the reciprocating heads, 
having depending teeth, cutters, and cutter guards, with endlass apron 
carrying the grain directly back therefrom. 
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Ttoi Charge for Irisertion under this head is One Dollar 
a line/or each ijisertion. If the Notice exceeds four 
lines^ One Dollar and a Halfperline will be charged. 



Grasshopper Killer for sale.— State and County rights 
of Patent No. 187,855, Machine to kill Locust. Apply to 
Chtirles Hoos, Arago, Nebraska. 

Silver Solder and small Tubing. John Holland, Cin- 
cinnati, O . 

For Sale.— Recently granted Patent on Toy Birds. 
Rapidly vibrating wings, accompanied by a suitable 
sound . Manufactured very cheaply from sheet metal 
or printed paper. Address S. Scholfleld, Providence, R.I. 

Situation wanted by a man who understands to plate 
hardware with bronze or brass, nickel on zinc, etc., etc. 
Address Box 330, Ansonia, Conn. 

Financial Partner wanted in Inventions illustrated on 
first page ; also parties to solicit contracts. Address J. 
J. Harden,83 West Van Buren St., Chicago. 111. 

Foot Lathes. W. E. Lewis, Cleveland, O. 

The Western Manvfacturer, of a recent date, says: 
" Rock Falls, 111 .. is the largest manufacturing town of 
its age in the West. " 

Every possible advantage given to Manufacturers on 
the Water Power at Rock Falls, 111., by A. P. Smith. 

Brown's Patent Chandeliers and Bracket Lights, the 
only non-explosive lamp in existence, and warranted. 
Rights or lamps for sale. Send for circular to Wm. 
Brown, 16 Bromfleld St., Newburyport, Mass. 

Wanted.— Light Second-hand Rails for a 3j^ miles' 
road. Address A. Moresi, Jeanerette, La. 

A Havana merchant will accept the agency of first- 
class articles. Address Merchant, 15 Calle Tejadillo, 
Havana, Cuba. 

Common Sense Chairs and Rockers. Solid comfort 
all around the house. Send stamp for illustrated price 
list to F. A. Sinclair, Mottville, N. Y. For sale by the 
trade. 

For Sale.— A valuable Patent. For further informa- 
tion, address Kelly & Ijudwig, Philadelphia, Pa. 

Patent Double Eccentric Cornice Brakp, manuf'd by 
Robinson & Co., successors to Thomas & Robinson, Cin- 
cinnati, O. Send for circulars. 

Safety Linen Hose for Stores, Factories, Hotels and 
Steamboats, at best rates. Greene, Tweed &Co., ISPark 
Place, N. Y. 

Painters. — Send for new prices of Metallic Graining 
Tools, for " wiping out." J. J. Callow, Cleveland, O. 

For the best Galvanized Iron Cornice Machinery for 
all kinds of work, apply to sole owners, Calvin Carr & 
Co., Cleveland, O. 

For Sale.— Combined Punch and Shears, and Engine 
Lathes, new and second-hand. Address Lambertville 
Iron Works, Lambertville, N. J. 

Hyatt & Co.'s Varnishes and Japans, as to price, color, 
purity, and durability, are cheap by comparison than any 
others extant. 246 Grand st., N. Y. Factory, Newark, 
N. J. Send for circular and descriptive price list. 

Gas lighting by Electricity, applied to public and pri- 
vate buildings. For the best system, address A. L. Bo- 
gart, 703 Broadway, N. Y. 

Catechism of the Locomotive. 600 pages, 250 engrav- 
ings. $2.50. Address M. N. Forney, 73 Broadway, N. Y. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 

Superior Lace Leather, all sizes, cheap. Hooks and 
Couplings for flat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

F. C. Beach & Co., makers of the Tom Thumb Tele- 
graph and other electrical machines.have removed to 530 
Water St.. N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell &Co., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon, 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels- The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, New York. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co.. Pittsburgh, Pa. 

Shingle Heading, and Stave Machine. See advertise- 
ment of Trevor & Co., Lockport, N. Y. 

Cotton Belting, light and heavy, for Polishing and 
Carrying Belts. Greene, Tweed & Co., 18 Park Place, N. Y. 

For Solid Wrought iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Emery Grinders, Emery Wheels, Best and Cheapest. 
Awarded Medal and Diploma by Centennial Commission. 
Address American Twist Drill Co., Woonsocket, R. I. 

To Clean Boiler Tubes— Use National Steel Tube 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y, 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker at., below 147 North Second st., 
Philadelphia, Pa. 




A. V. E. will find directions for mending 
rubber boots on p. 203, vol. 30. — M. F. will find direc- 
tions for making a Daniell battery on p. 326, vol. 32.— J. 
H. V. H. will find a description of the process of photo- 
lithography on p. 272, vol. 32.— S. can remove marks 
tattooed on the skin with Indian ink by following the 
instructions on p. 331, vol. 30. — W. A. H. will find some- 
thing on the residts of the transit of Venus observa- 
tions on p. 180, vol. 32. — E. will find a recipe for bay 
rum on p. 363, vol. 29.— J. S. D. will find directions for 
making paste for marking with stencil plates on p. 379, 
vol. 35. — J. E. L. will find a recipe for a depilatory on p. 
186, vol. 34.— .1. R. will find a recipe for aquarium ce- 
ment on p. 303, vol. 28.— E. G. P. will find an article on 



multiple telegraphy on p. 197, vol. 29.— C. H. H. will find 
on p. 187, vol. 32, directions for making battery carbons. 
— G, H. will find something on polishing woods on p. 
315, vol. 30. For French polish, see p. 11, vol. 32.— J. H. 
B. will find on p. 21, vol. 36, directions for lining kettles 
with porcelain. — F. P. R. will find an explanation of the 
term *' nominal horse power " on p. 33, vol. 33.— W. F. A. 
will find directions for bending timber of all kinds on p. 
26, vol. 31.— A. M. P., B. N. R., S. W., F. C, J. B. M., 
W. H., C. P. G., R. F. W., N. K., and others, who ask us 
to recommend books on industrial and scientific sub- 
jects, should address the booksellers who advertise in 
our columns, all of whom are trustworthy firms, for cat- 
alogues. 

(1) W. G. says: A is a movable wheel, mov- 
ing around and gearing into a wheel of the same size. 
How many times will A turn on its axis in going once 
round B? A. Twice, under the conditions stated. 

(2) D. M. says: 1. I use an upright 3 horse 
power engine to run mypresses. The boiler is castiron 
with about 10 small flues up through it. Is this danger- 
ous? A. Your description is rather indefinite, and 
though we think that in general the use of cast iron in 
boiler construction is objectionable, we do not know 
that your boiler is especially dangerous. 2. I use rain 
water from a flat tin roof, painted. Stove coal is used 
in the building, and the soot settling on the roof causes 
the water to be dark colored. I have been told that the 
creosote in the soot will corrode or eat into the boiler 
and flues where it settles on the top of the water. Is 
this so? Will the paint on the roof injure the water? 
A. In regard to the water you use, we scarcely think that 
its action will be injurious to the boiler. This question 
can, however, in the absence of an analysis, be settled 
only by observation, and we advise you to inspect the 
boiler and connections carefully, at short intervals. 

(3) R. E. asks: Can you give me a plain 
rule by which I can ascertain the horse power of 44 inch- 
es diameter by 10 feet stroke engine, and the percentage 
or useful effect of the engine in horse power spent in 
working a 20 inches diameter plunger pump, pumping 
water out of a perpendicular shaft through an 18 inches 
diameter by 288 inches discharge pipe? The receiving 
pipe is 20 inches diameter by 10 feet long, capacity of 
engine is 5 strokes per minute with a boiler pressure of 
75 lbs. per square inch. We have in useeight 32 inches x 
36 feet cylinder boilers. Distance of engine from boilers is 
20 feet. A. The only method by which these facts could 
be determined with any degree of accuracy would be by 
experiment. From the data sent, we could not give you 
a reliable rule. 

(4) C. H. R. says: I am anxious to get 
something that will blow a church organ. We could 
not use hydraulic motor. Has anything else been in- 
vented for the purpose? A. There are hot air, gas, and 
petroleum engines in the market, some one of which 
might answer your purpose. 

(5) J. C. asks: 1. What degree of heat will 
steam indicate under a pressure of 100 lbs. to the square 
incli? A. About 338° Fah. 2. How much can the heat 
be increased by superheating? A. You can increase the 
temperature as much as desired by using proper appa- 
ratus. 

(6) H. V. asks: I am building a boat 50 
feet long over all, and of 13 feet beam. I am having 
two engines built of 7 inches diameter and 8 inches 
stroke. The boat is to draw 3 feet of water, and to be 
of good model. I intend to put in twin propellers, one 
engine on each shaft. What diameter of propeller 
shall I use, and what speed can I expect from the above 
dimensions? A. Put in propellers of as large diameter 
as you can conveniently use. By using counterbalanced 
cranks or disk wheels, you can obviate all danger of 
catching on the center. With a good steaming boiler, 
you may expect to realize a speed of at least 7 or 8 
miles an hour. 

(7) A. C. asks: Does area of a cylinder 
mean theopen surface? A. You probably refer to the 
volume of a cylinder, which is the space inclosed by it. 
It is improper to speak of the area of a cylinder. You 
can, however, speak of the area of the base and of the 
convex surface. 

(8) F. A. L. asks: How much power do I 
require to raise water 60 feet through a V,4 I'l'^h pipe to 
my cistern in attic? A. It depends upon how fast you 
want to raise the water. It will be easy to raise it by 
means of a pump that a child can work, or you may use 
all the power that can be exerted by a horse. 

(9) J. K. N. says: Can you explain the 
cause of the trouble with our cistern? It was built about 
18 months ago, is under the house, and holds about 1,200 
barrels. This winter it has proved to be leaky; and 
upon examination, we found that the cement in places, 
upon the sides and bottom, had puffed up in blisters of 
3 or 4 square feet, and some smaller, leaving a hollow 
space beneath of from one to two inches. Of course, 
the cement had cracked and caused the leak. The walls 
of the cistern stand upon the solid rock; but the bottom 
does not go to the rock, but is plastered upon sand and 
gravel mixed, about 4 feet from the rock, with cement 
about an inch thick. There has been more or less water 
in it ever since it was built. No one hereabout seems 
to know the cause of it. A. At certain seasons, the water 
in the ground is more plentiful than at others, and rises 
to a higher level; if at such time the water in the cis- 
tern is drawn down to a lower level than that of the wa- 
ter in the ground, the latter will have the preponderance 
of pressure, and the upward movement of cistern bot- 
toms is thereupon a very natural result. The remedy 
consists in constructing the bottom of the cistern arch- 
ing—like an inverted dome— cementing the prepared 
gravel bottom, and then turning a brick arch upon it, 
laid in cement, to hold it down. 

(10) W. H. C. says: 1. I have an- engine of 
"6 inches stroke and 3 inches bore. How large a boiler 
do I want to make it run a small lathe for turning wood 
not over 6 inches in diameter? I have a boiler 2 feet long, 
15 inches in diameter, and yV thick. How much steam 
will it stand with 3 rods running through the center of 
the boiler? A. The boiler will probably answer, and 
you can carry 30 lbs. of steam. 2. I have a safety valve 
}4 inch in diameter, with a lever 4 inches long, IJ^ inch- 
es from fulcrum to center of valve, and a weight of 1 lb. 



How much steam can I get before it blows off when my 
ball is at the full length of the lever? A. The data in 
regard to your safety valve are not suflicient for a com- 
plete calculation; but when the ball is at the end of the 
lever, the pressure required to raise the valve will be 
between 40 and 50 lbs. per square inch. 

(11) D. F. H. asks: Could not a steam 
boiler, that would be safe, be made by placing the heads 
on each end of shell and passing the tubes through the 
heads, to be fastened by nuts on the ends? A. Such 
boilers are frequently used on steam vessels. All the 
tubes are not secured by nuts, but several are made 
heavier than the others, and are fastened in this way. 

(12) S. A. S. says: Can you give me a re- 
cipe for making a bright crimson dye, for the purpose 
of dyei'.:g ordinary white muslin? A. Mordant the cloth 
with tin salt, and dye in a hot bath of madder extractor 
alizarine. There are numerous works on the art of dye- 
ing, etc. See our advertising columns for names and 
addresses of publishers. 

(13) T. C. P. says: I use 1 inch gas pipe 
for a heater and supply. Iwanttoknowif a 2 inch pipe 
in its place would be harder on the pump, as the pump 
has a 1>^ inch plunger, and is run by eccentrics at 200 
revolutions per minute. My object is to heat the water 
hotter. A. It will not. 

(14) N. H. T. says: 1. I have a horizontal 
boiler 3 feet long and 20 inches diameter, with firebox 20 
X 20 inches. The heat and smoke go to the front into a 
smoke box and come back through about 35 one inch 
tubes to the chimney. It has been tested to 150 lbs. per 
square inch. Is it large enough for a vertical launch en- 
gine 3J4 X 5 inches? A. The boiler will probably an- 
swer very well. 2. How fast will this engine and boiler 
run a boat 25 feet long, built for the purpose? A. You 
may expect a speed of from 5 to 6 miles an hour in 
smooth water. 3. Can I get as much power with the 
same engine and boiler condensing in a vacuum, as I 
can using live steam? A. Yes, and more, other things 
being equal. 

(15) J. Y. P. says: Please give me your 
opinion of theamount of power required in a machine 
for pulling pine stumps, and the kind and size of chain 
necessary, when used double? A. Without knowing 
what kind of a machine you have in view, we are un- 
able to give you any information. So far as we know, a 
little giant powder, or some similar compound, forms 
the most efficient stump extractor that has yet been in- 
troduced. 

(16) T. V. D. asks: How can I build a cis- 
tern? A. One of the first considerations is the naturo 
of the soil in which the cistern is to be built. In some 
hard soils, an excavation is sometimes made carefully 
to the size required, the bank sprinkled with water, and 
then a coat of cement applied to it, without building a 
wall. In most cases, however, it is best to construct a 
cistern with brick wills, bottom and top. Let the form 
be cylindrical, the top arched in the form of a dome, 
and the bottom in the form of an inverted dome. If 
economy is an object, the walls may be 4 inches thick 
for 8 feet diameter or less— larger than this will require 
8 inch walls— and all laid in cement. Plaster the inte- 
rior throughout, together with the top of the crown, 
with a good coat of cement. Let the crown be 18 inch- 
es below the surface of the ground, and place a flat stone 
on the bottom, directly under the opening in the top. 

(17) Y. A. asks: 1. What material or com- 
position, other than lampblack, is successfully em- 
ployedin thecoloring of black mortar joints of brick 
face work? A. Coal dust and English drop black. 2. 
What should be the proportion of sand and lime in such 
mortar, and how should I mix the same? A. Prepare 
your pointing mortar first, and add color to suit, until 
the gray becomes black. 3. There is a material known 
as point black. Is it durable in color? A. We presume 
you refer to the drop black above referred to. It is the 
best in use for the purpose, and costs about $2 to the 
thousand of front brick. We cannot say if it is much 
in use. 

(18) M. "W". D. says : 1. I have a recipe for tem- 
pering miUpicks, by rubbing cyanide of potassa over the 
steel, heating to cherry red, and dipping in water. After a 
little experimenting, I was able to produce an excellent 
temper. But another time T failed. I used great caution 
not to overheat them; but out of several dozen I had not 
one that would not crumble like cast iron, and looked as 
if it were burnt. A. If the grain of your steel , after hard- 
ening, appeared coarse or granulated, it must have been 
overheated. 2. What will be best to temper them in that 
will not destroy the steel? A. Try heating them in mol- 
ten lead, and using the cyanide of potassa as before. 

(19) J. W. says : Your answer to G. E. C. 's 
question as to reversing a stationary engine is not cor- 
rect. If the eccentric of an engine is turned halfway 
round, to reverse, the valve will be set wrong to twice 
the amount of the lap of the valve when the valve has 
no lead, and twice the lead in addition when it has. The 
position of the valve when the engine is on the center 
will be wrong by 1}4 inches in an engine cutting off at % 
stroke, with a 3 inch travel to the valve and no lead, 
when set by turning the eccentric halfway round. A. 
Our correspondent G. E. C. spoke of a valve without 
lap. 

(20) T. W. says: We have a belt for pol- 
ishing spokes, etc., which does not give satisfaction. 
Can you tell us how to construct a good belt? A. Use 
sand or quartz glued to a leather belt. Sp-.ead the sand 
on a board, make the glue well hot, coat the belt with 
glue, lay it glue side downwards on the sand and roll a 
heavy pulley on the back of the belt to press it into the 
sand. 

(31) H. A. W. asks: 1. How fast should a 
lathe run while turning a piece of 1 inch bar iron? A. 
With a good tool, about 130 revolutions per minute. 2. 
How fast should it run to turn a piece of oak wood 2 
inches in diameter? A. As fast as possible. 

(22) S. N. says: I wish to heat small arti- 
cle of steel in a lead bath, for the purpose of hardening 
them by plunging in water after heating, but I find 
a difficulty from oxidation that takes place on the sur- 
face of the lead. What is the remedy? A. Cover the 
lead with powdered charcoal. 



(23) T. S. R. says : 1. I am making a lathe 
to run by foot or hand power. What ought to be the 
size of the band wheel to go by hand, and what the size 
of the bandwheel to go by treadle? A. To go by hand, 
24 inches diameter. To go by foot, 30 inches. 2. What 
should be the diameter of the pulley? A. Six inches. 
3. Shall luse a leather or rope band? A. Use a leather 
belt. 

(24) J. P. L. asks : Is there any die in use 

for cutting screw threads on bolts, etc., so constructed 
that it maybe opened at the end of the cut, and be run 
backwithoutreversing the lathe or die holder? A. Die 
holders such as you require are made by nearly all the 
prominent bolt-cutting machine makers. 

(25) T. H. B. asks: Why do cast iron 
kettles for melting metal crack on the bottom about two 
hours after the fire is started, or as soon as the metal is 
thoroughly melted? A. Because the bottoms are too 
thick. Try kettles with thinner bottoms. 

(26) E. S. asks: What is the best way to 
solder wire cloth to a round iron hoop? Is there not a 
preparation that will cause the solder to adhere readily, 
and prevent rust? A. Use killed muriatic acid (muriate 
of zinc); then add 2 parts of water and a little sal am- 
moniac, determining the quantity by experiment. 

(27) T. B. asks: What causes the harden- 
ing of saws that are gummed out with emery wheels? 
A. The spaces between the particles of emeryfill up 
with steel (or whatever is being ground on them), crea- 
ting a smooth in place of a rough surface ; and the fric- 
tion causes heat, heating the outer surface sudd enly, and 
it cools equally suddenly when the emery wheel leaves 
it, and the outer shell of the steel hardens. To remove 
it, hack the wheel. This may be done with the comer of 
a worn-out file. Then go over the saw very lightly, and 
grind off the extreme outer surface which has been hard- 
ened. It is better to keep the emery wheel hacked and cut 
off only a little at a time, and go around the saw several 
times in gumming. It will really require no more time 
than to do it in the usual way of gumming each tooth 
clear down before commencing the next one. This is 
an important matter, as hundreds of saws are ruined 
for want of this knowledge. — J. E. E., of Pa. 

(28) W. C. H. asks: How may copper be 

permanently colored or stained black? The coatings 
made by varnishes soon wear off, and a process is de- 
sired that will render the color durable. A. There is no 
coating for metals that can conveniently be applied bet- 
ter than that recommended to A. F., on p. 90, vol. 36. 

What is the method of silvering glass? A, See p. 
35, vol. 35. 

(29) S. Casks: What can I use to color 
starch brown, for starching brown linens, cambrics, 
prints, etc.? A. Try a little soluble Bismarck brown. 

(30) G. C, of Ballarat, Victoria, Australia, 
asks: 1. What do the blind manufacturers in America 
use to prevent the blistering of the paint on inside 
blinds? A. Paint is apt to blister when mixed with 
boiled oil. Use raw oil, and let the paint get dry and 
hard before exposing it to dampness or rain. 2. What 
are the ingredients used in the manufacture of green 
paint? A. Paris green is the principal ingredient used 
in the greens for painting blinds. The color is shaded 
by adding black. A bronze green is sometimes made bj 
mixing black and chrome yellow. 

(31) A. A. B. says: Please inform me ofth*'- 
cause of and remedy for granulated eyelids? A. The 
trouble is commonly caused by a weak and impure state 
of the blood. Use sulphur and iron tonics for the blood, 
and wash the eyes regularly, three times a day, with the 
following: Pure sulphate of zinc 3 grains, tincture of 
opium 10 drops, water 2 ozs. 

What is the process of making emery wheels? A. 
Theyareusually made by kneading crude caoutchouc, 
softened by heat, with about half its weight of sulphur, 
and the proper quantity of fine emery, and vulcanizing 
the material by heat. 

Can a person make a patent invention for his own in- 
dividual use? A. No. 

(32) J. J. says: Please give me a recipe 
for making vulcanite, to set artificial teeth in? A. The 
right to manufacture this material is secured by patents 
It is made by kneading caoutchouc with about half its 
weight of sulphur and a little Indian red. It is vulcan- 
ized by heating for 4 hours, under pressure, at a temper- 
ature of 310° Fah. 

(33) H. G. says: Please give a recipe for 
making bar soap? There is one offered for sale by ped- 
dlers, as follows: Take 5 gallons ley, 5 gallons water, 5 
lbs. tallow, 1 lb. potash, 2 lbs. sal soda, % lb. rosin, 1 
pint salt, 1 pint washing fiuid. Let boil half an hour, 
which is enough for 100 lbs. But I cannot make it 
work. It does not take up the grease, and it does not 
harden. A. Dissolve the potash and sal soda in the wa- 
ter (boiling), and add a few ozs. of caustic lime, stir and 
allow to settle. Pour off the ley thus formed, and boil 
thisforseveralhourswith the tallow and rosin. Thenre- 
movefrom the fire and add thesalt (dissolved in hot wa- 
ter). Stir well, and allow to settle. Pour off the super- 
natant liquid, gather the precipitated flocculent soap on 
a cloth, and strain off the excess of liquor by pressure. 
When dry, this should give you about 12 lbs. hard soap. 

(34) I. J. asks: 1. How many lbs. of coal 
will make a bushel of coke? A. On an average 50 lbs. 
ofcannel coal will yield a bushel of coke. 2. How 
many lbs. of coke are there in a bushel? A. A bushel 
of coke weighs about 35 lbs. 

(35) H. E. N. asks: What will remove the 

stain of white paint, that has become hard and set on 
brown si'k? A. Try good chloroform and ether, and 
then a little soap and water. 

(36) T. S. says: I wish to make an intense 
light in one end of a hall from a single gas jet, the body 
of the hall being lighted with ordinary gas burners. I 
wish the light to last for two or three hours How can I 
increase the intensity of gas? A. There is no source of 
brilliant illumination which approaches, in point of 
economy and controllability, the oxyhydrogen or lime 
light. Try large argand gas burners, provided with tall 
chimneys and good silvered reflectors. 
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(37) R. 0. S. says: 1. A spring is situate on 
a hill several hundred feet high, and nearly a mile from 
where we wish to use the water. One half of the re- 
quired length of pipe is IJ^ inches, and the rest 1 inch 
in diameter. In order to get the best head and largest 
flow of water, how shall the pipe be used? With the 
largest size near the spring, or vice versa ? A. The 
larger pipe should be placed nearest to the spring, as in 
this case Its contents will act as a head to force the wa- 
ter through the smaller pipe, in which, on account of the 
greater velocity, there will be the greater friction. 2. 
Does water in a pipe, under pressure, flow with less 
friction in coming downhill than on a level or in being 
forced up hill? A. No. The friction depends upon the 
velocity without regard to the power. If you remove 
the power of gravity, water may be forced up hill as 
easily as down. 3. Is the friction greater when water is 
forced through a pipe than it would be if it were drawn 
through the same pipe by suction? A. No. It is forced 
through the pipe in either case. Where suction is em- 
ployed, the pressure of the atmosphere is simply re- 
moved from one end, and allowed to exert its full force 
at the other. 

(38) S. T. asks: What ingredients can be 

mixed with aniline red to turn it black without injuring 
its quality? A. Use hydrochloric acid and chlorate of 
potassa. Aniline black may be made more economical- 
ly directly from the aniline oil (crude) by means of the 
above reagents. 

(39) M. M. F. asks : Please give me a re- 
cipe for annealing steel very soft? A. Heat it a cherry 
red, and let it cool in lime. 

(40) H. C. D. asks: 1. How is a fine var- 
nish finish put on wood, to be perfectly smooth and 
glossy? A. First rub down the surface of the wood 
with pumice powder. Then give three good coats of co- 
pal varnish (commonly called furniture varnish), allow- 
ing each to dry before applying the next. Rub this 
down perfectly smooth with pumice powder and water, 
and finally give the work a good fiowing coat of strained 
varnish. 2. How is a white finish put on wood to repre- 
sent marble, that will not scratch? It is used on cofilns. 
A. The wood is given several good coats of zinc white, 
and then rubbed down with pumicestone. It is then 
flowed with a lacquer of gum aniline, and baked at a 
temperature of about 300° Fah. 3. What can I use to 
fill the pores of walnut before varnishing? A. Common 
oil size is sometimes used; but the best material for 
this purpose in use is a rough varnish composed of rosin, 
oil, and turpentine. It is known in the trade as scraping 
varnish. Several coats of it are applied to the wood 
and then scraped ofE with an iron or steel scraper and 
fine sandpaper, leaving the pores of the wood evenly 
filled. 

(41) "W. D. M. says: "When do fishes sleep? 
In my aquarium my gold fish and minnows seem al 
ways on the alert. A. Such fishes rarely sleep, unless 
ill very cold water. 

(42) J. L., of Manchester, England, asks : 
How are the castings of zinc figures or statues made in 
France and Germany? The mode of procedure is, I be- 
lieve, casting the zinc in brass moulds, with the pattern 
engraved inside the mould; but I cannot arrive at the 
way in which they cast them hollow, for by the appear- 
ance of the metal no sand core is used. A. The moulds 
are built in pieces, and the sand is faced all over, for 
both the inside and outside of the statues, leaving no 
sand or parting marks on the castings. 

(43) S. asks : 1. What is the greatest per- 
pendicular height to which water can be lifted by a 
steam pump? A. From 30 to 32 feet. 2. Which can lift 
the highest, a piston or a rotary engine? A. If the two 
forms of pump are equally tight, there will be no differ- 
ence in favor of either. 

(44) A. E. B. says: 1. I wish to construct 
a foot power jig saw. The saw blade is to be stretched 
in a frame after the fashion of the gate saw. A. A man 
can comfortably make about 120 strokes of the treadle 
with the foot per minute. This will turn your driver 120 
times per minute. 2. How large a driving wheel must I 
have to attain 800 strokes a minute, and of what size 
should the pulleybe? A. The driver pulley may befrom 
V/i to 2 inches in diameter, and you can make your own 
calculation for driver. 3. How large shall I make my 
flywheel, and will it make any difference whether I have 
it on the shaft with a pitman pulley or on the same shaft 
as fhe drive wheel? A. It is better to attach a pitman to 
the shaft which carries the driver, because it is more di- 
rect and saves the friction of intermediates. — J. E. E., 
of Pa. 

(45) "W. H. D. asks: 1. How can I con- 
struct a hand pump for the purpose of pumping oxygen 
gas from a bag into a cylinder, to compress it for a cal- 
cium light? A. If you are entirely unacquainted with 
the details, we think it will be more satisfactory for you 
to purchase the pump from a maker of philosophical 
instruments. 2. In making oxygen gas in a cylinder 
over the fire, how is the pressure gauge made, and what 
kind of liquid does it contain? A. A pressure gauge 
can be made of a bent tube containing water. 3. What 
is a Bunsen burner? A. It is a gas burner in which the 
gas is mixed with air before being burned. 4. What is 
the expansive capacity of hot air to the square inch? A. 
If the volume is constant, the pressure increases about 
^ss for each 1° Fah. 

(46) E. P. B. asks: 1. Will the salt in oil 
made from butter be injurious to machinery or leather? 
A. It is better to extract the salt. 2. Is there any cheap 
way of removing the salt? A. The salt may be extracted 
from the butter by agitating the sime with adarge quan- 
tity of water just hot enough to fuse it. On allowing 
the water to stand for a few minutes, the fatty oil will 
rise to the surface. 

(47) J. McT. asks: What is the substance 

called breeze, mentioned in a recipe for making con- 
crete? A. Small ashes and cinders, sometimes used in- 
stead of coal for burning bricks. 

Is there danger of a balloon frame rotting when filled 
in with concrete, the inside of the studs being exposed? 
A. No, especially if the ends of the studs are not covered 
with the concrete. 

Which is the beet to apply to wood, crude petroleum 



r coal tar? A . Coal tar is best for coating wood under- 
ground or where subject to dampness. 

(48) R. C. G. says: Our western coal has a 
great deal of sulphur in it, which makes it very trouble- 
some to work; and as I am a blacksmith, it gives me 
much trouble. Is there anything that will remedy the 
evil? A. This cannotbe obviated, as the sulphur in the 
fuel exists in combination with iron as pyrites. 

(49) F. S. asks: Is there anything which 
will take smoke stains from white marble? A. If you 
do not succeed with soap and water, try rubbing with a 
little prepared chalk moistened with benzole. 

(50) W. B. asks: How can 1 color brick- 
work black? A. Use a paint or varnish made from 
Brunswick black, oil, and turpentine. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the result stated: 

B. B. T.— The material contains nickel, cobalt, arsenic, 
and sulphides of these metals. After solution, the ar- 
senic may be separated by sesquioxide of iron. Neu- 
tralize and precipitate with lime, dry the precipitate,and 
dissolve it in very dilute oil of vitriol. The iron may 
then be separated by neutralizing with lime and a little 
carbonate of lime (chalk). Crystallize the nickel solu- 
tion, and decompose by roasting.— A. E. F.— No. 3 ap- 
pears to contain gold, but it would require a quantita- 
tive analysis of the ore to determine the amount. We 
can give no opinion as to the probable value of the ore 
from the small fragment which you send.— A. E. L.— 
No. lie galena — sulphide of lead. Nos. 2and3 consist 
principally of iron pyrites and marcasite. See p. 7, vol. 
36.— C. J. D.— It contains iron, nickel, cobalt, and ar- 
senic— A box from Mobile city (no letter with it) con- 
tains guano of good quality.— O. P.— It contains galena 
and iron pyrites. Sec p. 7, vol. 36.— H. C. M.— It is an 
aggregation of small crystals of smoky quartz. Its oc- 
currence is not necessarily indicative of the close prox- 
imityof any valuable metal. See our advertising col- 
umns for addresses of dealers in scientific books, who 
will send you catalogues on application. — A. R. R. — No. 

1 is hornblende. No. 2 is galena— sulphide of lead. No. 
3appears to be erubescite— a double sulphide of copper 
and iron. No. 4 is clay containing a large percentage of 
carbon. It is not a natural formation. "No. 5 Is mica 
schist.— S. M. W.— It is an iron ocher— clay colored with 
oxide of iron. It is used to some extent, mixed with 
oil, as a paint for outside work and for fio(>rs.— M. S. H. 
—It appears to contain British gum (dextrin), gum ara- 
ble, shellac, borax, soap, glycerin, and some perfume. 
Shellac may be rendered soluble in water by adding 
borax.— A specimen contained in small yellow box, with 
no name on it, appears to be a piece of slag or scoria 
from some furnace.— C. J. L.— It is a piece of furnace 
slag. — S. G. McM.— It is sesquioxide of iron. 
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The Editor of the Scientific Amebican acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects : 

On the Bourdon Pressure Gauge. By A. B. W. 

On the Attraction of Atoms. By D. P. B. 

On Home-Made Philosophical Instruments. By J. P. 

On the Telephone. By H. H, 
Also inquiries and answers from the following: 

L. H.— A. B.— T. A. K.— E. B., Jr.— W. W.— A. J. B. 

— G. B.— C. A. F.-N. J. W.— J. T. R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
j address of the writer should always be given. 
: Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
\ here. All such questions, when initials only are given, 
! are thrown into the waste basket, as it would fill half of 
! our paper to print them all; but we generally take pleas- 
' ure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: *'Who sells small distilling apparatus? Where 
can agricultural steam engines be bought? Who sells 
electro-magnetic motors? Who sells the best micro- 
scopes? Whose is the best work on watchmaking?" All 
! such personal inquiries are printed, as will be observed, 
' in the column of " Business and Personal," which is spe- 
cially set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost any de- 
sired information can in this way be expeditiously ob- 
tained. 
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[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Muun & Co., 37 Parle Row, New York city. 



Air gun, spring, H. M. Quackenbush 188,028 

Air, heating, D. McAllister 188,159 

Air, moistening, C. B. Merrill 188,063 

Animal substances, etc., preserving, F. S. Barff. .. 188,093 

Annealing castings, J. S. Robinson 188,189 

Annealing furnace, J. Ives 188,143 

Bag fastener, C. Lazarevltch 188,063 

Bale band tightener, J. L. Sheppard 188,195 

Bale tie, cotton, J. L. Sheppard (r) 7,546 

Baling press, N. H.. Collins 188,104 

Balusters, making, P. M. Haas 188,126 

Barrel, T. Hanvey 188,128 



Barrel carrier, N. Oak 188,027 

Barrels, constructing, E. J. Granger 187,^3 

Bath for tempering steel, A. Kalstrom 187,977 

Bed bottom, sprinj , J . O. Burch 187,961 

Bedslat,A. Watson 188,085 

Beer on draught, treating, J. Klein 188,150 

Bindingbooks, G. P. B. Hoyt 188,016 

Bird cages, awning for, S. P. Burton 188,100 

Blowing machine, T. S. Disston 188,108 

Boats, detaching, W. M. Bell 188,039 

Boats, detaching, J. Carpenter 187,963 

Boats, sliding outrigger for, D. Harrington 188,131 

Boiler feeder, H. L. Traphagen 188,208 

Bolt and rivet cutter, J. Hellwig 188,133 

Bone black kiln, W. R. Blmenhorst 188,006 

Bone black retort, E. E. Quimby 188,0?9 

Book carrier and holder, E. W. Smith 188,199 

Book support, G. S. Bailey 188,090 

Boot and shoe tip, D. K. Cross 188,005 

Bosom, over, H. C. Holmes 188,015 

Bottle stopper, T. Hipwell 188,135 

Breech loading Are arm, J. S. Edge, Jr 188,111 

Bridge, truss, L. W. Densmore 188,107 

Broom machine, G. W, Chodrick 188.003 

Brush and cane cutter, O. Pickering 188,070 

Brush, wire, J. F. Haskins 188,132 

Bustle, T. C . Barclay 188,092 

Button and stud, sleeve, G. Pitts 188,177 

Button fastening, J. C . Teters 188,206 

Calendar, H. Gram 187,972 

Can top, F. . Wilson 188,222 

Car axle box, H. C. Feger 188,118 

Car axle box, J. A. Picard 188,071 

Car brake. J. Johnson 188,036 

Car coupling. J. B. P. Mohan 188,065 

Car seat. J. L. Mitchell 188,167 

Car stove, R. Hale 188,127 

Car wheel. A. F. Cooper 187,967 

Car wheel. E. Longstreth 187.978 

Card rack, F. Hayek 188,051 

Carriage button, A. I. Lenhart 188,157 

Caustic soda drums, head for, J. Simpson 188,197 

Chair, convertible, French & Hunting 188,120 

Chimney top. G. Lemmle 188.156 

Clover huller, A. Miller 188,064 

CofTeepot, R. L.Nelson 188,025 

Coffee pot, J. B . Smith 188,080 

Coffee roaster, G. Fisher 188,119 

Collar and hame, combined, E. Stroud 188,081 

Combs, open work in, S. A. Tisdale 188,034 

Concrete under water, laying. J. C. Goodridge. Jr. 196,123 

Corn planter, H. McQuiniff 188,024 

Corset, S. B. Ferris 188,001 

Corset, J. P. McLean 188,023 

Cotton cleaning, etc ., Miles & Robinson 188,164 

Cranberry separator, J. C. Hinchman 188,053 

Crank and crank shaft, R. P. Houston 188.138 

Culinary steamer. O. W. Wren 188.036 

Cultivator teeth. J. R. Colt 188^004 

Cutter head. Washburn A Walker 188,221 

Dead bodies, preserving. T . Holmes 188.014 

Dermopathic instrument, C. B. Tucker 188,082 

Dog collar. N. Elmore 188,043 

Door plate, "VV. Tracy 188,207 

Door sheave, S. H. & E. Y. Moore 188,170 

Dovetail tenon and mortise joint, R. B. Cantrell . . 187,962 

Drain tiles, laying. C, B. Kline 188,149 

Dredging bucket, J, B. Curtis 188,105 

Drier and smoke house, R. Sabin 188,074 

Dye from naphthaline, Wolff & Botley 188,217 

Earth closet, A. W. Thompson 187,991 

Engine, hydraulic, A. J. Stott 188,203 

Engine shafts, lining, L. H. Hall 188,048 

Excavating and loading, B. Judy 188,147 

Explosive compound, J. Goetz 188,124 

Feed water heater, G. Steele 188,202 

Fence, I. & B. Saltsman 188.030 

Fence post. D. Moyer 188,172 

Filter,R. S. Jennings 188,144 

Filtration, artificial, J. D. Cook 187,966 

Fire telegraph bell striker, C. H. Pond 188.183 

Fire telegraph repeaters. C. H. Pond... -....188,179. 188.181 

Fire telegraph signal box. C. H. Pond 188.180. 188,182 

Fireplace heater, L. A. Seitz 188,194 

Fire pot and grate, H. L. McAvoy (r) 5.550 

Fire shovels, making, P. Kief er 188,148 

Fruit bag, A. Larkin 188.153 

Fruit grinder. H. Kelly 188.059 

Fruit »ress. hand. A. V. M. Sprague 188,073 

Furnace, iron finishing, W. D. Wood (r) 7,547 

Furnace for treating ores, M. D. Brett 188,098 

Furnace, hot air. E. Varney 188,211 

Gas and water regulator, Leavitt & Thurston 188,154 

Gate, automatic, M. Miles 188.165 

Gate hinge, G M. Simpson 187,938 

Gate, swinging, L. G. Woolley 188,218 

Glass melting pot, A. Harcum 188,129 

Glazier's diamond holder. J. E. Karelsen 188,058 

Glue stock, treating bones f or. W. Adamson 188.088 

Grain binder, G. F. Green 188.125 

Grain binder. G. A. Houston 187.974 

Grain binder. D. McPhersod 188.162 

Grain binder, L. A. Scovil 188,032 

Grain separator, Harrison & Buchanan. 188,050 

Grain separator, Kline A Mason 188,060 

Grain separator, J. S. Upton 188,210 

Grinding mill, T. D. Powers 188,184 

Gyroscope top, H. Beesley 188,095 

Hame fastener, T. H. Poland 188,072 

Harness, breast collar for, B. Boyden 188,097 

Harness for horses, plow, A. B. Coleman 187,965 

Harness trimming, I. N. Just 188,057 

Harvester. C. H. Chadbourn 188,002 

Harvester reel, G. W. McCallom 188,021 

Harvester truck, D.J. Cashman 188,001 

Hay elevating device, G. A Dickson 187,969 

Hay elevator, G. A.Dickson 187,968 

Hook and clasp, suspension, F. Anderson 188,037 

Horse collar, A. Rutherford 188,191 

Horse collar, J. N. Schmitz 188,193 

Horseshoe machine, J. W. Chewning, Jr. 188,102 

Hub to axles, attaching, D. A. Johnson (r) 7,549 

Ink.'cancelling, Van Der Linden & King 188,212 

Iron and steel, refining, J. E. Sherman 188,078 

Iron, refining, J. E. Sherman 188,076, 188,077 

Iron, cutting, J. L. 4 E.W. Backus 188,089 

Kaolin, artificial, A. D' Bstampes 187,971 

Keyforlocks,T. Hendricks 188.011 

Knife and fork polisher. P. M. Ogg 187,981 

Knitting machine needle. O . F. Tripp 187,993 

Lamp burner. T. Silver 187,987 

Lamp chimney cleaner, C. P. Palmer 188,069 

Lamp, fountain, B. J. M. Becker 187,959 

Lamp, street. J. Irwin 188.142 

Lamp support. T. Boudren (r) 7,544 

Lamps, electric lighting for, W. H. Zimmerman.. 188,220 

Lathe gear, J. N. Tannahill 188,033 

Lathe cutter holder, F. D. Hazelton 188,010 

Lifting ]ack,M. Dumell 188,109 

Line fastener, A. S. Goodrich 188,M7 

Link for chains, W. D. Ewart 188,114 

Links for drive chains, W. D. Ewart 188,113. 188,115 

188,118, 188.117 



Link for drive chains, B .. B. Tuttle 

Link, spring, W. W. Campbell 

Liquid measure, M. C. Richards 

Lock for car doors, etc., J. Hill 

Locomotive crank pins, turning. L. B. Flanders. 

Locomotive head light. C. T. Ham 

Lubricator. W. A. Clark 

Mat for show cards, etc., E. A. Galindo 

Mattress, J. A. Torrey 

Meat, etc., preserving, G. W. Scoliay 

Middlings separator. J. Barker 

Millstones, dressing. T. McFeely 

Millstone proof, J. J. Rymal 

Nails, assorting and feeding. B. Bevelander (r) . . . 

Newspaper file. C. Z. O'Neill 

Nut lock. A. Johnson 

Oil cans. etc.. stopper for. A . Berdan 

Oiler, W. H. Harrison 

Organ, octavo and manual coupler, W. D. Parker. 

Packer for petroleum wells, L. Stewart 

Paint can, E.Norton 

Paper box, F. S. Moore 

Paper carpet, T. S . Scott 

Paris green duster. J. W. Young 

Peg float. A. Whittemore 

Photographic camera. Jewett et al 

Pipe coupling. Pirsson & Oliver 

Pipe coupling. T. Weiss 

Piston packing. P. W. Richards 

Planer, iron. G. E. Brettell 

Planing machine. C. R. Patterson (r) 

Planing wood. F. Godeau 

Plow.I. R. Kern 

Plow, W. S. Lawrence 

Plow, P. G. Miller 

Plow, G. W. Peterson 

Plow, tongueless. W. F. Reeves et al 

Pneumatic pump. etc.. D. L. Holden 

Post and pile driver. W. A. Newton 

Postage stamp holder, Gladding & Haxhurst 

Preserving composition, C. G. Am Ende 

Printing press, Kritch & Greenwood 

Pump, steam vacuum, H. B. Johnson 

Purpurine from alizarine, F. De Lalande 

Rail joint, W. H. H. Scholey 

Railroad bumper and drawbar, A.Mlddleton, Jr.(r) 

Railroad switch, R. W. Barrett 

Railroad train telegraph, McRavey 4 Schwartz. . . 

Railway cross tie, H. S. \Vilson 

Razor strop case. L. A. Morse 

Refrigerator. C. H. Oley 

Revolving flrearm. W. A. Hulbert 

Revolving firearm. D. Moore 

Rock drill chuck. S. Ingersoll 

Rock drill, steam. J. C. Glthens 

Roof metal, L. Henkle 

Roofing, sheet metal, H. W. Smith 

Sash fastener, A. Ekerman 

Sawing machine, F. W. Krogb 

Screw propeller, A. De Beaumont 

Seal bolt for car doors, W. Burtls 

Seat, folding, G. B. Pullinger 

Sheet metal. Leet & Chapin 

Signal lanterns, operating, E. E . Swett 

Slate, G. S. Velez 

Snow plow. J. D. Mann 

Spice box, O. M. Brock 

Spinning, traverse motion, J. Garrett 

Spinning ring holder, J. W. Wattles 

Spinning top, E. W. Packer 

Sponge cup, C. Prentice. 2d 

Spring seat. F. M. Hubbard 

Steam boiler feed water heater. T. Snowdon 

Steam engine bed frame, F. B. Rice 

Stove attachment. H. McConnell 

Stove grate. A. C . Barstow 

Straightening bars of iron, S. W. Baldwin 

Sucker rod coupling, S. J. Reno 

Sulky, trotting. D. G. Hetfleld 

Table. W. S. Shurtleff. 

Table, ironing. R. S. McEntire 

Table, ironing. O. A. White 

Tempering steel, etc., G. F. Simonds 

Theater curtain, C . Hoffmann 

Thill coupling, P. E. Bird 

I Thill coupling, Crist A Smith 

Thills, supporting, W. Smith 

Thimble, TV . Durand 

Tile oven, F. W. Brunnert 

Tobacco press, B. Moon 

Trace buckle, L. D. Hubbard 

Trace fastening, B. F. Jones 

' Track clearer, M. Poole 

j Tree protector, A. E. Martin 

Umbrella runner. W. B. Brock 

Umbrella runner. F. S. Brown 

Valve for steam pumps. G. H. Nye 

Valve, oscillating. C . Whitman 

Valve, stop, G. W. Eddy 

Vest, hunting, G. C. Hennlng 

Violin, chin rest for, E. W. Bridge 

Wagon, dumping, Collins & Gascoigne 

Washing light substances, J. B. Root 

Washing machine, E. Smith 

Washing machine. Todd & Sinsley 

Washing machine. G. H. Waldo 

Water meter. P. Wells 

Water meter. P. Wells 

Weather strip. H. Brightmann 

Weatherstrip, Johns & Faloon 

Whips, rolling, E. F. Woodbury 

Wind and water wheel, E. Manley 

Wind wheel, Howland & Sweetland 

Wind wheels, reciprocating. D. Bull 

Yarn -printing machine. C. W. Gilbert 

DESIGNS PATENTED. 

9.770.— MATCH Holder and Mat.— P. L. Davis, San 

Francisco, Cal. 
9.771 —Carpeting.— E. Fisher. New York city. 
9,712 to 9,788.— Cabpeti.\q.—J. Fisher, New York city. 
9,784 to 9,795.— Carpeting.— J. L. Folsom, Brooklyn, N.Y. 
9,796 to 9,810.— CARPETING.— O. Heinigke, New Utrecht, 

N. Y. 
9,811.— Type.— J. Herriet, New York city. 
9,812 to 9,821.— Cabpeting.—H. Horan, East Orange, N. J. 
9,822.— Match HoLDERS.-W. W. Lyman, West Meriden, 

Conn. 
9,823 to 9,829.— Cahpeting.—E. J. Ney, Iiowell, Mass. 
9,830 to 9834. -Carpeting. —E. J. Ney, Dracut, Mass. 
9,835 to 9,838.— Carpeting.— H. Nordmann. N. Y. city. 
9,839.— Gas Regulator.- O. Pressprich, N. Y. city. 
9,840 to 9.842.- Carpeting.- C. W. Swapp, Lowell, Mass. 
9,843 to 9,845. —INKSTAND, ETC.— O. F. Fogelstrand, New 

Britain, Conn. 
; 9,846.— Center Pieces.— S. Kellett, San Francisco, Cal. 
9,847.— Rubber Shoes.— J. A. Olmstead, Richmond Co., 

N.Y. 

fA copy of any of the above patents may be had by 
remitting one dollar to MUNN & Co., 37 Park Row, New 
1 York citv.O 



188,101 
188,188 
188.134 
188.008 
188.130 
187.964 
188,009 
187.992 
187,986 
187,958 
188,022 
188,192 

7,548 
188,068 
188,055 
188,094 
188,049 
188,175 
187.990 
188.026 
188.168 
188.075 
188.219 
188,035 
187.976 
187.982 
188,213 
187.985 
187.960 

7,545 
188,046 
188,018 
188,019 
188,166 
188,176 
187,983 
188,137 
188,066 
188,122 
187.956 
188,151 
188,145 
188,061 
188,031 

7,551 
188.091 
188.163 
188.087 
188.171 
188,173 
187,975 
187,980 
188,141 
188,045 
188,012 
188,079 
188.112 
188,152 
188.106 
188,041 
188.186 
18J,155 
188,201 
188,083 
188,158 
188,040 
188,121 
188,084 
188,174 
188.185 
188.140 
188.201 
187,984 
188,160 
188,038 
187,957 
188,187 
188,013 
188,196 
188,161 
188,086 
188,198 
188,136 
188,096 
188,042 
188.200 
188.110 
187.999 
188,169 
188.054 
188.146 
188,178 
187,979 
188,099 
187,998 
188,067 
188,216 
187,970 
188,052 
187,996 
188.103 
188,190 
187,989 
188.205 
187.994 
188,214 
188,215 
187,997 
188.017 
187,995 
188,020 
183,139 
188,000 
188,044 
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Inside Pain?, each insertion - - - 75 cents, a line. 
BackPaeret each Insertion - - - Sl-OO a line. 

Engravings may head advertisements at the same raU 
per line, by measurement, as the letter press. Ad- 
vertisements must lie received at publication office as 
! Friiay morning to appear in next issue. 



THE DINCEE & GONARD GO'S 

BEAUTIFUL. EVER-BLOOMING 





M. F. BURNHAM'S 

1874 

ATER WHEEL 

Glared the '* standard turbine,'^ 
j[ver (iOO persons who bought and use 
with part and full gate open. 

Pamphlets Free. 
F. BURNHAM, York, Pa. 



^^ T^ 9 SAFETY HOISTING 

\f 1^ Machinery. 

OTIS BBCo., No. aiS Broadway, New York. 



BEAN'S FRICTION CLUTCH, 

T]ae Best on th.e Globe, 

Universally adopted by ROLLING MILLS. 
No breakage of Gear or Machinery. None other can 
weigh the POWER. 

SAFETY ELEVATORS. 
D. FRISBIE & CO., New Haven, Conn. 

PATENT SCROLL AND BAND SAW MACHINES A 
speciality. COKDESMAN, EGAN &C0., Cincinnati, O . 



FIRST PRIZES, CENTENNIAL, PHILA., VIENNA, 

PARIS, NEW YORK. BALTIMORE, BOSTON. 

Send for circular of recent patented Improvements. 

T'HE NORWALK IRON WORKS Co., 
Prices Reduced. South Norwalk, Conn.- 



StronEPot Plauts.suitable for immediate flowering. 

Bent safely ky mail, postpaid. » *P'*"'"* ^"•''Vlf: 
your choic. all labeled, for »1; 13 tor Sa; 19 forS3 j ao 
for $4i 35 lor S5. For 10 cents each additional, one 
Maeiilflceiit PremlumRose to every d<)llar's\vorth 
"Jeered. Send for our NEW GUIDE TO KOSB 
CULTURE, and choose from over 300 finest sorts. 
We make Roses a Great Specialty, anrf are tlie largest 
Jtose-Qrowers in America. EelcrtolO(l,lK»customer,«in the 
United .States and Canada. THE DISGEE & CON AKD 
CO., Kose-Gboweks, West Grove, Chester Co., 1 a 



GLASS CTLINDEBS^PBRFECTLY TRUE, AND TEM- 
PERED In oil on the La Bastle Process. Warranted not 
to break. T. DEGNAN, 12i) MUk St., Boston, Mass. 



"r^wrwyrrsri 



in FINE JET BLACKei/ery variety of turned wood work 
p«i-ts of machinny,.c,>slin5,-s,.lin.wjre antl other inetui 
■»oik ENAMELED JET COODS, in wood or metal, nude to oi'dv 



/^ONCRETjKS OP NKW YORK.— With two 
V^engravm%jng the Foundations of the Docks 
?/; JiS^^nf^aking the Concrete Blocks. SUP- 
PLBlMBNl'N-pricI, 10 cents. 



S. GUITERMAN, EXPORT AND COM- 

misslon Merchant, No. 4a Lawrence lane, Cheapslde. 
London. New York office, Gulterman Brothers, 454 
Broadway. Best of attention to introduce Merchandise, 
Patents, etc., in any part of Europe 



50 



visit, 



'ards, with name, 10c. and stamp. 
Ag'tsioc. L.C.COEitCO.,Brlstol, a. 




tOON'S IMPROVED 

TlNE WATER WHEEL 

Yi*i the test of Turbines at Centen- 
^J^ition the best results at all stages 
of fend for circular to 

, H. HISDON & CO., 

Mt. Holly, N. J. 

Ma^rers of MILL MiCUISERY. 




Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes. Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & WlGHTMAN, 23 Cornhlll, Boston, Mass. 



Wood-Working Machinery, 

Such as "Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 

S roved Tenon Machines, Mortising, Moulding, and 
i-e-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



Brai: 



inard Milling MachinGS ^^e'^Sil 

Universal Milling Machines from $200 upwards i Brown's 
Patent Screw Machines, &c., &c. Address BRAINARD 
M. M. CO. 131 Milk St., Boston, Mass. 




FARM & FEED MILLS. 

r.ouf, bnih'. ;ii"l i^ViC>: Mills. 10 sizes, 
for i'litiiii Of l'((ivi.T. Conical French 
Bun- StoTie i>'hiiiring and Corn Mills, 

(r7=\Vei-e imiinled highi^st Medal and 
Diiiloma- rit OLMiteniiial Kxpcsltioc, 

frpilinrftrated Pamnhlet .''Cnt Frea 
Addn.ss. L. J. MIIXEIi, 

181 E. Front St.. Cincinnati. O. 



kKER 'S 

Rotarysssu re Blower 



Chanipion Combination and Youth'sCom , 
piinioQ Foot Lathes, Amateur Steam En- \ 
pints & Boilers, Cylinder Saws and Stave 
Machines. Send stiimpforprice. Strantfe's 
Cylinder SawA Mat^h. Co. Taunton Mass. l 

BROCK'S PATEIVT COIMBUVEO 

PcDDcrBox and Salt-Celler, for Dining Rooms, Restaur- 
ants Sportsmen, Travelers, Laborers, Scholars, and all 
persons carrying lunch. Sent by mall for2oc.; 5for $1. 
Address O. M. BKOCK, Monroeton, Bradford Co., Pa. | 

YALE VERTICAL MILL, 

Iron Frame; French Burrs; Self -oiling; 

Self-balanced ; Self-feeding ; Long Bear- 
ings. Best, Simplest, 
Cheapest, and for quali- 
ty and quantity ground 
ftno superior. 

YALEIBO:SWORIS 




Warraierlor to any other. 

IVZI'BtA.ni BROS. 

No. iiSlS Frai Avenue, FUladelplilai 




NEW HAVEN, 

COXN. 



A 



NEW DEPARTURE. MSHIRH 

"u w" er^ti™ 'oTfofir'NO PEDDLINS 



s'»lary''|7Ta''iioSth:"Hotel and troVelinBexpBiiBespaid. 
S A GRANT & CO., manufacturers of tNVhLOPfca 
aidPAPEK a.4,c,u.d8 Homo St.. CiNCMMAii. Ohio. 



Territory of The F[ ice Cream Freezer for sale, 
send for circular. lOPER, Bloomindton, 111. 

PUNCHING immers and Dies, for work- 

■^"■" " als, &o. THE STILES & 

PRESSES P PRESS CO., Middletown, 



" In all things, b rr prov erbi all y in Meohani sm, 

THE SUPREME EXCELLENCEIS SIMPLICITY."— Job. R^att 

The Old Reliable Heald&SisGo Pump 

Carries off the honors at the CENTBN- 
NIATj. The award of the tTudges is 
based on its *^ SIMrZICTTY, com- 
pactness, and perfection of 
WOBKMA^SILT^.'' 

No higher praise could be given, but no award what- 
ever was necessary to strengthen the confidence of 
thousands already using them. Whenever subjected to 
severe practical tests, they have always proved their 
superiority over other centrifugal pumps, and always 
will, as it is absolutely impossible to devise a pump 
which can excel it for simplicity, tremendous ca- 

gacity, and cheapness. Capacity of Pumps from one 
undred gallons to thirty-flve thousand gallons per min- 
ute. For Paper Makers, Tanners, Contractors; for irriga- 
tion, or for any purpose where a large quantity of water 
or other fluid is to be raised, the Heald & Sisco Pump 
stands without a rival. More than three hundred paper 
makers use them. More than three hundred tanners use 
them. They are used in everyStute of the Union, and in 
nearly every country in the world. Pumps alone, and 
Pumps and Engines combined, adapted to nearly every 
kind of work, on hand and built at short notice. 

First premiums awarded at New Orleans in 1871, in 
Cincinnati in 1873, and an award for Special Merit at 
the American Institute in 1872. Send for illustrated 
pamphlet of 78 pages, with 18 pages of certificates and 
references. Address 

HEALD, SISCO & CO., Baldwinsville, N. Y. 

IT PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HARPER & BRO., Cleveland, O. 



AMATEUFjGRAPHIC APPARATUS, 



npSf^?,Tp^^r.^°^?.^^^°^T^^%^'**^ PIONEER IRONWORKS, 

DerieCt SUC^nnld+p^vith fhpmip«l«rrnm ' 



perfect suojnplete with chemicals from 
$5 to 3^2.1. Ji;amp for circulars. 
B. SACKMJ!O.,650DeKalb Ave., 

Brooklyn, N. Y. 



JUST PUBLISHED. 

STEAm ENGINE.— A Practical Treatise on the 
Steam Engine. Containing Plans and Arrangements of 
Details for Fixed Steam Engines, with Essays on the 
Principles Involved in Design and Construction. By 
Abthdh Bigg, Engineer. To be published in twelve 
monthly parts, demy 4to, copiouslyillustrated with wood 
cuts and plates. Parts 1, 2 and 3 now ready. Price, *1.25 
each. 

STEAM ENGINE.— A few Notes on the Portable 
Steam Engine. With an account of its Construction 
and General Adaptation. By J»H.'« Hkad, A. I.C.E. 
Illustrations. 8vo, paper, 80 cents . 

B1J1L,I>ERS' POCKET - BOOK.-Spons' 
Architects' and Builders' Pocket-Book of Useful Memo- 
randa and I'rlcos. London, 1877. 32mo, roan, *1.75; 
cloth, fl. 50. 

HEAT.— A Practical Treatise on Heat, as Applied 
to the Useful Arts, for the use of Engineers, Architects, 
etc. Second edition. By Thomas Box. Crown 8vo, 
cloth, $5.00. 

E.&F.N.SPON, 446 BROOME ST., 

NEW YORK. 




WESSELL MET PERFECT IMITA- 

tlon of gold in color and acid tests, for manu- 
facturers of imitation, and other workers in fine 
yellow metal. Wesse, Co., No. 317 E. a2d St., N.Y. 

WIRE - DRAWI>fG INERT, SAW - MILLS- 
Planers, etc., made b: 

,V) k SONS, Barre, Mass. 



to solicit order:' for our 
Permanent employment 
y or commission. Add. 

iistml Woris, Cincinaiti, 0. 



LOCOMOTIVE [NEERING.— THE 

most recent and best Cof Locomotive Construc- 
tion, with scale draWes of principal dimen- 
sions, general descrlptare given In the SCIEN- 
TIFIC AMERICAN viENT. The following 
may be had at this Ofllered through anv News- 
dealer. Sent by mail piease order 'by the 
nuTTthers here given. 

Exwess Loccimotives London, Chatham and 
Dover R. R. Tank LCg, wjt}, .Specifications, 
Dimensions, Particulate Engravings. Supple- 
ment No. '.43. lOoentr 

Locomotives at tlie Ci j^^ series of Eighteen 
Outline Illustrations, si, principal Locomotives 
exhibited at the Cente^ their measures, and a 
table of principal dimceach locomotive. Sup- 
plement No. SS. lOcei 

BaUwin Xocomotirf.— jraving in sectional ele- 
vation, witji measureSjj table of dimensions. 




Nos. 149 to 163 Wll- 
Uam St., BROOK- 
LYN, N. T. 
^'anufacturers of 

A. LIXDELOP 

tent Steam 
OAD ROLLER 
1 TKACI'IOX Ex- 
«!■:. All kinds of 
ving Machinery. 
lacFi; lery for 
gar Houses and 
mtatlons a Spe- 
Ity. 



Supplement No, 3S. U 
Narrow Qa 



NEW 



mode of operatingln stocks. Combination of cap- 
ital. Profits sure. %KADLBY& CO., Box 3781, N.Y. 




Oaiwe Swedis,i^g^ .,yjti] one page of 
engravings. Suppiemeicents 

Locomotivai of theHiyTiuaUwayiit Crewe, Eng. 
Two engravings. Suppl iq cents. 

Lommotine Passenger iMidland Railway, with 
table of dimensions. Cravings. Supplement 
No. 3r. 10 cents. ^Mmber contains report 
of valuable infonnatic before the Master 
Mechanics' Associatlon^j„ Locomotives and 

loiBmotive improvemei " 

Narrow Gaum LocomoV'^ state Railways, en- 
graving and dimensions, ent No. 53. 10 cents. 

New Eailway Locamotiv Black, Hawthorne & 
Co. Four engravings to inslons, etc. Supple- 
ment No. ."54. lOcents. 

New Road Locomotive, b gong ,fe qq . General 
description and one enimppjement No. 56. 
10 cents. 

Express Passenger Loctyrr-^i Western Railway. 
With five engravings, antTaii the principal di- 
mensions. Supplement ^ cents. 

Locomotive for Kiiminfl.^xjged on Russian 
Railways. With dcscriptk niustrations. Sup- 
plement No. 63. 10 centf 

Stmm TroUyor Choir. -lu^e Railway. Two 
engravings. Supplement q cents. 




THE SUCCESS. 



The Bollinger Water Wheel, so 
lavorably known, has been pur- 
chased and improved, and will here- 
afterbe built and sold by me under 
the name Thk Succkss. Not only 
a premium, but the first premium, 
was awarded to this wheel, as now 
improved, at the Centennial. Send 
for descriptive pamphlet to S. M. 
SMITH, y»rk,Pa. 



00 SCREW-CUTTING FOOT liATHKS— 

• Foot Drill Presses. Send for Circular to 

H. L. SHEPARD, Cincinnati, O 



Revolvers ii 



$2.50, 70 kinds. Guns A Rifles $5 

$500. Monster 111. Cat. for3-ct. stamp. 

Western Gun Works, Chicago, ifi. 



VANDERBURGH, WELLS & CO., Ma- 
chinists' Pattern and Brand Letters, etc.. Complete 
Newspaper Outfits, Engravers' Boxwood, etc. 

18 Dutch Street, cor. Fulton, New York. 



BEEO'S i>ATENT FIRE EXTINGUISHER 

Compound. (Bucher's System Improved.) 
Patented and in general use in England, Germany, 
Russia, Austria, France, etc. Now meeting with great- 
est success throughout the United ^States. Agents 
wanted in every county in the States of New York, New 
Jersey and Connecticut. G. J. CRIKELAIB, Sole Agent, 
263 Broadway, N.Y. Send lor circular. 

The Double Exccntric Coi-nice Brake. 

Patented in 1873. A labor-sav- 
ing Machine. Indispensable for 
Cornice Makers and Sheet Met- 

, al Workers. These Machines 
are now in use throughout the 
U. S. and Canada, and give uni- 
versal satisfaction. For illus- 

*trated circular, prices, testimo- 
nials, address J. M. ROBINSON 
& CO., Successors to Thomas & 
Robinson, Cincinnati, O. 




IMPORTANT FOE A.ORATIONS AM) 
I MANF'Gl CONOEBN;u,„ Watcll- 
mall's Time Detecte of accurately con- 
trolling the motion of a w^. patrolman at the 
different stations of his beor circular. 
J.E.KIIERK.P.O. ; Ro8tOil.IWa«ti 
N.B.— The suit against 4 Co., of NewYork, 
was decided in my favoi 1874. proceedings 
have been commenced agOyger & Co. for sell- 
ing, contrary to the order tt. Persons using 
clocks infringing on mym be dealt with 
according to law. 

SPECIAL MACHINERY MODELS AND 
Patented Articles made t<\_ j^ POOL A CO 
55 R. R. Ave., Market St. Slark,'u. j. '' 



[i 



TII'jROUCHT 
„ IRON ; 

Beamwders 



Blake's Patent Stone & Ore Crusher. 



THE UNION IRON MIL,rgi,, Pa., Mann- 
facturers of Improveqron Beams and 
Girders (patented). 

The great fall which has - m the prices of 
Iron, and especially in Beai^jie construction 
of FIRE PROOF BUII.DIN(usto call the spe- 
cial attention of Engineers, and Builders to 
the undoubted advantages cting Fire Proof 
structures; andt)yreferenc(^54 of our Book 
olSections-which will be sjeation to those 
contemplatinK the erection .|)ullai„„a_.j.HE 
COST (fAN BE AC CURAT .uljitId. the 
cost of Insurance avoided,a\]g losses and in- 
terruption to business causegge and like con- 
siderations fully justify any grst cost. It is 

Pi^v A TCiTMB'T T ^t ^O believed, that were ownerEVe of the small 
T^ ' ■ ^^ I i— I 1 J ll.J-.-Lji OK \^\J,, dia'erence which now exlsts,e use of Wood 
and Iron, that in many.oases („i,j [,e adopted. 
"W e shall be pleased to turnislor all the Beams 
complete, for any specific strict the difference 



flj^^ a Week in your own town. Terms and $5 outfit 
VDO free. H. HALLETT & CO., Portland Maine. 

PERFUMERY. — BY W. SAUNDERS, 

Pharmacist.— A valuable and practical paper upon the 
preparation of Perfume Extracts. With Fonnulae for 
the preparation of the most prominent and popular Per- 
fumes now on the market, directions for the preparation 
and compounding of the ingredients, etc. The Forinulse 
here given embrace the preparation of the following 
Perfumes :— Jockey t'lub, Moss Rose, White Rose, 
Victoria. Ess. Bouquet, Musk, Patchouly, Millefleur, 
Ylang Ylang, Spring Flowers, Wood Violets, West End, 
Tuberose, Stephanotis, Hondeletia, New Mown ilay, 
Erangipanni, (.love Pink, Violet, Mignonette, ('ontained 
in SCIENTIFIC AMERICAN SDITLBMBNT No. 6<5. 
Price 10 cents. To be had at this Office, and of ail News- 
dealers. 



SHAFTS PULLEYSHANGERS 
COUPLINGS ETC. 



In Stock, and tor Sale by 

WILi^IAM SELLERS & CO., 
Philadelphia, and 70 Liberty St., New York. 
Price lists and pamphlets on application. 

Pond^s Tools 

Xlnaliie Lathes, Planers, Drills, &c. 

Send for Catalogue. D A VID W. POND, Successor to 
LUCIUS W. POND, Worcester, mass. 



OPIUM 



and Morphine habit cured, pain- 
less: No Publicity. Dr CARLTON 
187 ■Washington St., Chicago, HI. 




NEW PATTERNS, with important im- 
portant improvements, and abundant 
strength. This is the only machine used 
by the principal Mitnicipal, llAiLiiOAU 
iind Mtnin'O Corporations and Cox- 
tractors in the United States and 
foreign countries, for breaking hard and 
brittle substances to any size. Send 
for circular. Address, 
Blakk Crusher Co., New Haven, Ct. 



Worcester, mass., 
Manufacturers of the Blalsdell Patent Upright Drills 
and otherflrst-olass Machinists* Tools. 



in cost may at once be ascertj.pau 

"^ CARNEGIE. BR^Surgh.Pa. 



'I "-J'VY/ATnPC 
:<3^AND ELEVATOKo. 

VOLNEY W.MASON &GO.PR0V.R.i. 



GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, &C, 
!^"Terra Cotta Pipes of all sizes. 

WANTED THE SOLE MANUFACTURE, 

for England, of one or two Patent Articles in demand 
by steam users. Advertisers have good manufacturing 



OfBces, SOCornhill, London, E. C, England 

A MILL WITH WATER POWER TO LET, BETWEEN 

Midland Park and Ridgewood Stations, near Paterson, 
N. J. For particulars, apply to DAVID BALDWIN, 
Midland Park, N.J. 



"V-OU ask WHY we can sell First. 
-•■ ClasE 7 l-30ctave RoEewoodPianos 
for C'iBU, Our answer is, that it cosU 
JesE tbaa ]|80(J to make any {tiUUPiano 
sol J through Agents, all oi wboto 
make 100 ptpct. profit. We have i^ 
Afreiits, but eell dibect lo Familia 
nt Factory price, and warrant fivtyeat\ 
We send our Pianos everywhere for tria/ 
and reouire no payment unlees they an 
fmind satinractory. Send for our Illustrated Circular, which gives 
lull particulars, and contains the names of over 1500 Bankers, Mpr- 
I'haniK and Families that are using our Pianos in every Stnte of the 
Union. Please stat« where you saw this notice. Address, 

V. S. PIANO CO,, 81 Broadway, y. T, 




ATtn & OUN V ForAdTertisera 

Acomplete gtiide to advertlBerB. New Baven Journal. — 
AnecesBity to all who advertise. Louisville CommtrciaL 
— The most complete and reliable work of the kind- 
JHttsburg Gazette. — Sent free to all who advertise. 

NXkl AYER Advertising TIMES BUILDING, 
1 Wirt&SON ftOENTS.,..! PHILADELPHIA! 
Get our JSatimate before mskinffany advertisinte 
contracts. Our business is large. Facilities unsoT- 
pasBed. Prices the lowest. Terms the besL 



$12 



a day at home. Agents wanted. Outfi and 
terms free. TRUE & CO., Auffusta, Maine. 



Lathes, Planers, Shapers, Drills, 

Gear & Bolt Cutters, &c.E.aOULD,Newark,N.J. 



PHOTOGRAPHIC APPA- 
RATUS <& CHEMlCAIiS 

complete, with directions, SIO. No toy : takes pictures 
4x5 inches. Send for circular . 

B . MORGAN. 428 Monmouth St., Jersey City, N. J. 



$2500 



year to Agents. Oi*^ and a 
$25 Shot Gun jree. For terms ad- 
dress, J. Worth&Co., St.Louis^Mo. 



$55 £ 



$77 



a week to Agents. $10 Outfit Free. 
P. O. VICKBKY, Augusta. Maine. 



SPAKE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y. 
who control the patent forGreen'sAmerican DrivenWell 



VINEGAR. 

Sorghum without using drugs, 
dress F. I. SAGE, Springfield IHass- 



How made in 10 hours 

from Cider^ Wine or 

Name paper and ad< 



TVin Tnll H-ofo t Prize Picture sent free! 
lilt/ lUll'UCtbt; . An ingenious gem!50objects 
to find! Address, with stamp, E. C .ABBEY, Bufifalo, N.Y. 



$984 



Made by one Agent In 57 days. 13 new 
articles. Samples free. Address, 
C. M. I.UIINQXON, CblcUKO. 



SS TO $10 A DAY TO AOENT8. 8AMPLB8 FREE, 
page catalogue. L. FLETCHER, 11 Dey St., N. Y. 



/t\^ The Premium Teleeiyiph Apparatus. 
N. 1^ A complete outfit for learning telegraphy. 
. If a I . Full size Key, Sounder, and Battery, with Book 
'♦"^■of Instruction, Wire, etc. Price $6.00, in ad- 
vance. Send for Circulars. PARTRICK & CARTER, 
38 South 4th St., Phlla, Pa. 



1,4 T1I1^^^ can make $5a day in their own city or town. 
Lrt UIH C! Address ELLIS MAN'F'G CO., Waltham, Mass. 



w 



AVTTTIl fUT^IV to travel and sell to Dealers our unbreak* 
A.I I CjU ITIULI able glass chimneys and lamp good.^. NO 
PEI»DLINCr. Salary liberal. Hotel and traveling expenses 
paid. MONITOR LAMP CO.. 264 Main St.. Cincinnati, Ohio. 



EXCELLENT COPPER SOLUTION FOR SMALL IRON 

Castings. Neat, cheap, and a durable finish. No battery 
required. Address WM. H. WILLIAMS, So. Amboy, N. J. 



PATENTEES' 



or makers of useful and sale- 

_ _ _ able articles should send me 

samples. I advertise direct to 25,000 Agents and Dealers. 
Articles retailing for 25 cents or less preferred. DAVID 
C. COOK, 46 Madison St., Chicago, Ills. 

PI ACQ nil roc Send for circular. 

ULAOOUILLnOi CODY & RUTHVEN, CincinnatL 



$3 



WATCHES. Cheapest In the known 

world, .Sr/rti/z/fl walrh anil outfit free, to Agents. 
For terms address COULTER &CO.ChicaEO 



XT OME-MADE TELESCOPES.— D i r e c- 

-^-'-tions for their construction, with engravings show- 
ing the proper arrangement of lenses and tubes. By 
Prof. Van Der Weydc. Price. 10 cents. SCIENTIFIC 
AMERICi^N SUPPLEMENT No. 1. 



HOME TELEGRAPH INSTRUMENT, 

Battery, Boolt of Instruction. Complete and reliable 
outfit for Ijeaming Telegraphy, and operating private 
Telegraph Lijies. _Price _|5jj0, Descriptive circulars 
' free 



. ., .^hy. 

Lines. Price |5.00. 

mailed free. L. G. TILLOTSON & CO., 8 l)ey St., N. Y 

■pTrj, p A V *° ^^'' ^^^ Rubber Printing Stamps. 
■Dl^ IT/l 1 Terms free. TAYLOR &Co.,Cleveland,0. 



Boiilt's Patent 

Reverse ITIotlon 
Fanellns, Variety 
jnouldlng; and 
Dovetailing 
machine. 
cuts Panelsof 
any design or 
style of mould in 
the solid wood 
with neatness 
and dispatch. Is 
a first class 
Sbaper, Edge 
and S crol 1 
Moulder. 
Does genera] 
Dovetailing with 
thick or thin 
stuffs. 

Simple, Durable and Efficient. 

tW Send for Pamphlet and 
Sample of work. 

I Improved Sohd Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
hy the 

B. C. MACHINERY CO. 
BATTLu ckeek, Mich. 
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Inside I'asCf each iuHcrtioii - - - 75 cciitn a line. 
Back Page, each insertion--- Si. 00 a line. 

Engravings may head advertisements at the same rate 
per line, by measvrenient, as the letter press. Adver 
tisements must he received at publication office as early 
as Friday moiming to appear in next issue. 




_ ... Boots and Shoes, etc. 
MACDONALD & SUTl'ON. 
299 Broadway, New York. 



C^Before purchasing Paints or Roofing, send for Samples,and Reduced e-List of 

PAT 




THE T^NITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE. 121 Chambers St.. New York Agent. 



COFFEE & SUGAR MACHINERY 

CofTee, IValt, Corn, Cocoa, and Grain- 

Drylnar machine. roflee-Hulllne and 

Pollsliliig machlnc«i, <:offce-Wa»liing 

maclilne. Helix Sugar Evaiiorator. 

Messrs. C. ADOI.PHE LOW i& CO., 42 Cedar 

Street, Messrs. ,»llJNOZ ifc EtSPRIELliA, 52 Pino 

Wtreet. New York, are Mr. Guurdiola's Agenta, and they 

will give prompt attention to all orders for any of the 

above machines. 



Best Tempered Cast Steel. 

Retail Price, 9Cent8per]b. 

WARRANTED. ZW Send for Circular. 
Fishei' & Norris, Trenton, N, J, 

PATENT FOR SALE.— A NEW^ AND 

VALUABLE PATENT OF A STEAM TRAP. 
Address T. MEBKENBECK, 

South Brooklyn, N. Y. 




THE BEST 



AND MOST ECONOMICAL 



Feeder 



FRIEDMANN'S INJECTOR, 

MANUFACTURED BY 

NATHAN & DREYFUS, New York. 

108 Liberty St. 
Send for Circular. 

Incombustible Mineral Wool 

The best and cheapest insulator of heat or cold. Send 
for circulars, 2G% Broadway, New York. 

AI.KXANDBR D. ELBERS, 
P. O. Box 4401. Agent for the Patentee. 



[ESTABLISHED 1840.] 



Mum & Co'.s PateDt 



The Oldest Agency for olicitin u Patents in the 
United States. 

THIRTY YEATiS' EXPERIENCE. 

MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world . 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Oflice. 

8IXTY THOUSAND inventors have availed them- 
selves of Munn & Co. 'a services in examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pen ding before the 
examiner. This is done through their oranch office, cor- 
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys) procure copyrights, attend to inter- 
ferences, ive written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and in for- 
eign countries. 

A special notice is made in the SCIENTIFIC AMER- 
ICAN of all inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
ranted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat- 
ents, which states the cost, time granted, and the re- 
quirements for each country. 

Copies of Patents* 

Persons desiring any patent issued from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printingthe drawings 
and specifications, may be had by remitting to this of- 
fice U- 

A copy of the claims of any patent issued since 1638 
will be furnished for *1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables important to every pat- 
entee and mechanic, and is a useful handbook of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address 

UUXN & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 PHrk Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington, D. C. 



The Centennial Prize Medal (Highest Award) and Diploma orit were 
Awarded for these Materials. 

ASBESTOS ROOFING.— This article is now well known in all parts of the country as the fliablo stand- 
I ard, low-priced Itooting. It is furnished m rolls ready for nailing to the roof, woiglis only aboutto 100 square 
feet, and when tinlHhed with the FIKK-FHOOF Asbestos Coating presents a handsome whi?ht-gray sur- 
1 face. It is adapted for steep and fliit roofs in all climates, c»ats only about h!i If as much as T can beread- 
I lly applied by anyone. 
I ^^Do not bedeceived by worthless materials which are represented by unscrupulous pa7gfiriuine AS- 

■ BESTOS ROOFING. THERE IS NO OTHER RELIABLE PORTABLE ROOFING IN TlRKET. The 
cheap, tarred felts, petroleum oil paints, etc., which are sold as Roofings under various namtwarranted by 
irresponsible venders tobe more durable thantlie standard articles, are asijurco of constanfance and ex- 
pense, while a reliable Roofing from reputable manufacturers can be purchased at about the rice. 

ASBES'I'OS PAINTS.— I'hese Paints are in every respect strictly first-class, and second others in the 
' market in purity, richness, and permanency of color, beauty of finish, and durability. They'cpared ready 
for the brush, in twelve newest shades, siiitable for the tasteful decoration of all classes of l^^-- They pos- 
sess a superior body, and are more economical than any others, two coats being fully equal t-ot any or the 
various liquid chemical paints, which contain water, alkali, soap, etc. Send for samples 
[ ASBESTOS R<jOF PAINT.— This is a betterarticietnan has ever before been offered for 'POse. It con- 
: tains no tar or cheap oils, and forms the handsomest and most durable preservative coatee for tin and 

other roofs, iron-work, fences, outbuildings, etc. It is furnished ready for use in packaees oGs. 

! ASBESTOS STEAM-PIPE AND BOILER CO VERINGS.-The most durable and efrect*-conductors in 

use— proved superior to all others in U. S. Government tests— a perfect insulator for hair-odering them 

indestructible. 

' ASBESTOS CEMENT FELTING (in barrels), ASBESTOS LINING FELT (in rolls 6 to -» wide). AS- 

I BESTOS LINED HAIR FELT. We guarantee these improved NON-CONDUCTING COV^ for Hot-Air 

■ and Steam Pipes, Locomotive and other Boilers, etc., to be the best anil cheapest in use 

ASBESTOS STEAM PACKING.— Made from pure long-fibre ASBESTOS. Self-Lubricfntlestructible. 
Will save ten times its cost in the one item of repacking, besides requiring less oil than any'acking in use. 
Loose, Flat, and Round, all sizes. 

ASBESTOS HRE-PROOF PAINT f(ir wood-work. ASBESTOS CEMENT for repairir"^ gas retorts, 
leaky roofs, etc. ASBESTOS BOARDS, PAPER, THREAD, CLOTH, SHEATHING, AN I^G FELTS, etc. 
AU these -materials are prepared for iise inneat and compact form, are suitable for all cl^''^^<^<i^n he easily 
applieil by any one. Liberal i/riducements to General Merchants, Dealers, and Large Consumers. 

SEND FOR SAMPLES, ILLUSTRATED PAMPHLETS, LIST OF REFERENCES, PiSTS, ETC. 



$5 to $20 r'' ^^^^^ ***'"'^- Samples worth $5 
ipu \j\j 9(i^u free. Stinson & Co., Portland. Me 



EAGLE FOOT LATHES, 



With Scroll and Circular Saw Attach- 
ments, Shdc Rest, Tools, &c.-, also Small 
Engine Lathes. Metal Hand Planers, &c 
Neatest designs, superior finish. l,oiv 
r-rice*. Our new Catalogue describes 
these and every tool necessary for the 
Amateur or Artisan. Send for it 
WM. L. CHASE & CO., 
95 & 97 Liberty St. New York 




Pyrometers. ¥P^ showing heat of 
BoiKr Flues^Tuper'^HeLdVteaSyS^f S^^^^ 

HENRY W. BULKLEY, Sole Manufacturer. 

149 Broadway, New York. 



A. S. CAMERON'S 

PATENT 

"SPECIAL" Steam Pump 

Is the Standard of Excellence at home and abroad. 

EEDTJCED PRICE LIST. 



H.. 



W. JOHNS M:ANTJFA.CTXJI4ir»fG CC'AINY, 

8» MAIDEN I.ANE, NEW YORK. 



Also for sale by PHILADELPHIA BRANCH, 400 Arch St.; DOWNIE TRAINER Boston; S. W. 
HEMPS-IEAD & CO., Columbus, <).; T. S. & A.J. KIRKWOOI), ChiCKgo; U.M. BUCK ,*• Lou'S ! H. D. 
COLEMAN & BRO., New Orleans ; THOMPSON & UPSON, Sun J'runcisco. 

C;g^ CA VTION.—Ttie public are cautimied ooaiThtt purchasing or nsimj any maUriaufor '■ or similar pur- 
poses, ptirporti't)^ to cantain ASBES'J'Ot^, unless they bear our navie and dates of patents. 

We giMirantee tliese paints to be tlie best in the world for general structural purposes. 
When writing, please state you saw this advertisement in the Scientific Amerl 



Number. 


PRICE. 


Steam Cyl. 


Pump Cyl. 


Stroke. 
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MACHINERY OF IMPROVED STYLES FOR 
maltine SHINGLES, HEADING and STAVES; 
alsoGUAGE LA'I'HKS for TURNING HANDLES. Sole 
makers of Law's Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y. 




JOS. G. ROGERS & CO., MADISON, IIND., 

wish to place a consignment of their Tannateof Soda 
BOILE R SCALE PREVENTIVE In all important towns 
in the United States, to be sold oi commission. Applica- 
tions solicited^_Sendfor book on_BoilerIncrustation. 

OOT POWER TENONING MACHINES FOR SALE 
By S. C. HILLS, 78 Chambers St., New York. 



The H O A O L E Y 
PORTABLE STEAM ENGINE. 
WITH AUTOMATI CAL CUT-OFF REGULATOR 

AMD BA-LANCEb VALVE. 

THE BEST r^ MOST ECONOMICAL ENGINE MADE 
TheJ.C.H0ADLEYCO. LAWRENCE. MASS. 

STATE WHERE rOU SAW THIS. 



NON-COMBUSTIBI.E STEAM BOILER AND PIPE 

COVERING 

WITH ''AIR SPACE" IMPROVEMENT. 

Saves lOto 20 per cent. CHALMERS SPBNCE CO., 
Foot E. 9th St. N. Y. ; 1203 N. 3d St., St. Louis, Mo. 



Mill Furnishing Works 

are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to fiour mills. Send forCataloguo. 

J.T. NOYE& SON, Buffalo, N. Y. 



f^'J'tnt Premium a/iiaUt'f All at CeiUtnnia/, Haml and S€(/-jnkiitg. 

I Press for cards, labels, euvelopes, etc. Large 

' sizes for large work. Ani/ftxi 1/ can work them, 

khave pool! pastime for spare hours, and can 

■piy^irtU^.-'make money by taking in small jobs. 

.1^1 V lUlP »*,y%,»a^rY, have much fun andmake money 

J3lfj)iri^}^"y ^**' ""^ printing cards etc., 
■ff^^J^ -^i *^'' Send two stamps for cataloprue. 
to Mfrs, KELSEY & €0. Merlden, Conn 




MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANlJFACTnRING CO., 
New Haven, Conn. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

1. B. FEAHLII, T. PrtS't. 1. 1. ALLEI, Frn't 
I. B. FMCE, StCr. 



U can buy 7 1-.S octave fine rosewood case PI AN05! 
(used a few months) for .H.IO— cost owner $660. 
Nearly new One CA Bl NET OlKiANS, 4 sets 
of reeds, 12 stops, suti-buse, octave coupler, etc., 
cost owners $3W, for $55. A 5 octave organ for 
$20. MELODEONiS. used but little, $10 and 
upwards. T'he above are not our own make, 
but are warranted in perfect order. They were taken in 
exchinge for our celebrated BEATTY PIANOS and 
ORGANS. Address 

DANIEL, F. BEATTY, 

Wasliiu^tou. New Jersey, 



DO YOU NEED A GOOD SAW GUMMER OR SAW 
Tooth Swage f U so, write to J. W. MIXTER & CO., 
Templeton, Mass. 



mm 



Wright's Pat. Bucket 
Plungers are the best. 
Vallet Machine Co. 
Easthampton, Mass. 




jra 
Steam p Works. 

ES'El) 1820. 

charHardick, 

No. 23 MS Street, 
BR<i^N, N. V. 




i„„J"i"'''''''!:''o'^?''i'.°Kue sent free, on application to the 
Inventor and Sole Manufacturer iii the United States, 

A. S. CAinEROlV, 

Works, Foot of East 23d St. 
NEW YORK CITY. 



Established 1844. 

^ JOSEPH C. TODD, 

S™ef'y o'Jotltl & Raffertv), ENGiNEERand machin- 
ist, max. Hemp Jute, Hope, Oakum, and BafiBlnu 
Machinery, Steam fenglnes. Boilers, etc. Also AgeSffo? 
fn^F^Sin?*?*^,''? l™.P":"vedRawsbn& Rlttinse?Holst- 
n^fiTiSSc^V .^'".,^"™'''' specifications and estfmates for 
and%?fce AMreS'^''^- '"^ "''^'^'-IP"™ "■''"■lar 

J. C. TODD, 

10 liarclaj' St., New York, or Paterson, N. J. 



The fact that this shaf tin per cent, greater 
strength, a finer finish, and fo gauge, than any 
other m use, renders it undoi'e most economical 
We are also the .sole manufa^the Celeijkated 
Collins'Pat. Coitpling, ar'.l'ulleys, Hant?ers, 
etc., of the most approved s ice list mailed on 
application to I.AUGHLINS, 

Try street, 2d and S'es, Pittsburgh, Pa, 
190 S. Canal Street, Chicago, ililwaukie. Wis. 
g»" Stocks of this shaf tiiC and for sale by 
FULLER, liANA Boston, Mass. 
GEO. PLACE & Chambers St., N. T. 




m^]©^mi 



5» 



STEAM PU WORKS, 

O'J ifc 04 Liberies York. 

Great reduction in pricefor catalogue. The 
" Knowles " has always bee steam pump made. 



SCIENTIFIC AMEEICAN 
For 1877, 

THi; MOST I'OPULAK SCIENTIFIC PAPER IN 
THE WORLD. 

TEIRTT-8EG0ND TEAR. 
VOLUME XXXVI.-NEW SERIES. 




^ LIGHT 

Machine Co. 

RCESTER, Mass. 
.ufacture all kinds of 

n-Working 
"achinery, 

ng many novelties. 
iifiittE, MIeys, 4o. 
d for Circulars. 



ROCKDRILMACHINES 
AIR COVSORS. 

MANUFACTURED BY RqckDrILlCo. 
SEND FOR FAMPHLETCHBURG MASS. 



Type and Pig Materials 

Thc following Fonts ( good condition, hav- 
ing been but little used 

Brevier, on Long Prir^bout 550 lbs. 

Brevier, lOU lbs. 

Nonpareil, on Breviei*D8- 

Agate, 250 lbs. 

Sixteen Cases Job Tynet. . 

All the above are Cof 

Leads, Brass Rules, < 

Cases, 44 pairs. 

Column Galleys, bra^i^. 

Chases, wrought irorx24 inches. 

Composing Frames, ? 

HacKs 2 

Imposing Stones, onhes, one 72x30, both on 
stands witli drawers. 

Roller Press. 

The above were ust'fi'^^'TiFic American', 
and are in clean antOndition. The room in 
which the above is dc wanted for other pur- 
poses on the first of pie lot will be sold very 
cheap. Apply at iicientific Ambuican, 
37 Park Row, N. Y., f(>articulara. 



FORD MILL CO. 

n to Jas. Bradford is Co. 
iUFACTURERS or 

Buhr Millstones, 

Corn & Flour MiJIt, 
i Machines, elc. 

Tain Bolting Cloths an* 

iral Mill Furnishing. 

Factory, 168 W. 2d St. 

CIBfSJATl,©. 

n,Pra. W.E.Dunlap.See. 

cypRicja-Lia'if applicatioh. 




EMERSON'S PATENT 

Nearly 1,000 in operation, and 



RE a: AD!! READ!!! 



rJKTPUNERSAW 

l.OOCC''* «<>'<1 per year. 

Office of C. "Boyd, Lev anna, Ohio. 
" We find Emerson's PatentPlaner Toothed Saw a perfect success. It ii'ng of time and flies, and 
of saw-plate : and will cut more and better lumber than any solid saw. Aiu? no' ™8t as much as files 

and labor to keep other saws in order." ^^ i.u,,^^ wilh k^±a 

N. B.— Read next week's advertisement. tg'For circular and price list, Jdress, plainly written, to I J- ENEU JOHNSON & CO.'S INfeVTentliand^Lom' 
Emerson, Smith & Co., Beaver Falls, Pa., successors to Emerson, Ford it | bard Sts., Philadelphia, and 59 Gold St., New York. 



The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any of its 
predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific American. 
Every number contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TERMS OF SUBSCRIPTIOIV. 

One copy of the Scientific American will be sent 
for om year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
thre£ dollars and twerdy cents by the publishers. 

One extra copy of the Scientific American will be 
supplied gratis for every dub of Jive subscribers at $3.20 
each ; or six copies for $16.50 without extra copy. 
Postage free. 

The Sclentllic American Supplement. 
A weekly paper, uniform in size with the Scientific 
American, but a distinct publication. It contains work 
ing drawings of engineering works, and elaborate trea- 
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$6.00 per annum. Single copies 10 cents. 

One copy of the Scientific American ond one copy of 
the Scientific American Supplement will be sent for 
one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven Dollars by 
the publishers. 

The safest way to remit is by Postal-Order, Draft, oi 
Express. Money carefully placed inside of envelopes, 
securely sealed, and carefuUy addressed, seldom goes 
astray ; but it is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MU]N^N & CO., 

37 PARK RO\r, NE\r YORK. 



'T"^^Ti'T?*^T?Si'S*^«'i™'^'''<^''°" '*^ printed with CHAS, 
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